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OPTOELECTRORHC 
2GHz. Quickly determine audio quality on any analog "OF 


Patent No. 5,471,402 


radio and monitor that frequency. 


Quickly determines the frequency of a radio and dis- 


plays that frequency on its tows °500 memories with time and date 

#1000 frequency lockouts 

*Built-in PC interface 

*Displays: frequency, CTCSS, DCS, LTR 
DTMF, Deviation and Signa] Strength 
*Auto / manual hold and skip 

*Sweeps 30MHz - 2GHz in < | second 
*10 Lock in / Lockout frequency ranges 


Ideal for quick radio checks, automatically deter- 


mining a radio’s frequency il receiver setuy 


instantly determines any CTCSS, 


DCS, DTME, or LTR present for that frequency. 


Copyright© 1998, Optoelectronics, Inc. 


What Allows Our Mobile Radio 
To Rise Above the Competition? 


Standard Features 
* Front Firing Speaker 
 25/12.5 kHz Narrowband Operation 
6.25 kHz Frequency Stepping 
e LCD Alpha-Numeric Display 
e Five Programmable Function Keys 
 Two-Levels of Priority Scanning 
Eight Character Alpha Tags 


e LTR® Compatible 


9800 Intruder Mobile 


The Features. 
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LTR-Net™ Features 


* Unique Radio ID 


* Electronic Serial Number 
Identification 


¢ Direct Radio-to-Radio Calls* 
¢ Direct Inward-Dialed Phone Calls* 


© Backward Compatible with Existing 
LTR Systems 


 Cross-Band Calling Between 
Subscribers on UHF, 800 and 
900 MHz channels 

e Over-the-Air Management 


e Roaming with Auto-Registration 


Voice Privacy Features 


¢ Plug-In Scrambling 
High and Medium Security Options 
© Hop Rates Up to 1000 Times a Second 


e Automatic Reception of Secure and 
Non-Secure Signals 


© Over-the-Air Programming With 
Radio Disable 


e Compatible With Transcrypt CVP® 
Scrambling (SC20-410/430/460) 


e Front Panel Clear/Code Activation 


® Visual Clear/Code Mode Indication on 
LCD Display 


* DTMF microphone required. 
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GPS/AVL brings out the best in business 

Nikki Chandler 

Fleet managers, public or private, can use automatic vehicle location systems 
to increase profits, reduce costs, improve customer service and protect 
personnel. When operators can monitor all vehicles using Global Positioning 
System technology, managers can better control their businesses. 


Repeater reliability 

Douglas Bigrigg 

The basic radio repeater was designed to allow us to communicate in an 
efficient, reliable and economical manner. Advances in the technology have 
increased the effectiveness by reducing the effects of noise and interference. 


Improving digital radio voice quality 

Dominick Arcuri 

Advances in vocoder technology offer improvements in digital, portable and 
mobile radio voice quality. 


2G RF tools optimize capacity in PCS networks 

Terry S. Cory, P.E., Cameron Crum and Ramsay Decker 

A new generation of highly accurate RF tools is emerging that can save time 
and money in optimizing newly launched PCS networks to their capacity 
potential. Forward projections of network performance under increasing 
traffic load are required to accomplish optimization, based on actual switch 
data. 


The explosive growth of satellite communications 
Michael Major 
What does it mean for land mobile communications? 


Web site directory 
Jump on the Internet after browsing this catalog of Web sites offered by 
advertisers in this issue. 
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LEGez, With three patents pending, this omnidirectional collinear 
‘eet wl array antenna adds a nei dimension to conventional base 
4 station antenna coverage. Its trae corvporate-feed design 
s fie improves pattern control, allowing higher gain from a 
henetneee? shorter antenna. Al only 9.5 feel, it’s built to survive ice 
qe i ‘ j me ‘is ‘ 
pom and the fiercest storms. With optional 3° or 5° downtill, 
er - plus one model covering SMR, Paging, GSM and Cellular 
EE applications, this antenna. is the first to offer “one-size-fits- 
io ae all” performance for virtually any application. 
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Running for cover 


Here’s a phrase that was new to me today: 
“Critical Infrastructure Industries.” Members 
of the Critical Infrastructure Industries are 
electric, gas and water utilities; petroleum and 
natural gas pipelines; and railroads. Their rep- 
resentative, “UTC, The Telecommunications 
Association,” wants the FCC to remove some 
of the channels in the Industrial/Business 
Pool of private radio frequencies and put 
them into a new one to be called the Public 
Service Pool. 

It wasn’t long ago that radio communica- 
tions users were assigned channels from lots 
of individual frequency pools that were di- 
vided according to function, such as motor 
transport, forestry, taxicabs, agribusiness and 
so forth. In this way, representatives of the 
various industries sought to reserve spectrum 
for their members. 

Whether or not the use of frequency pools 
helped particular industries with their use of 
radio communications, it had the effect of pit- 
ting each group of radio communications us- 
ers against the others in competing for new 
spectrum. Deprived of a common voice on so 
many occasions, radio communications users 
failed ime and again to secure more spectrum, 
with the exception of public safety interests. 

Look at some of public safety’s successes: 
additional spectrum (however limited), ex- 
emption from auctions, and a separate fre- 
quency pool. 

Lumped in with the rest of the business 
and industrial users, and segregated from the 
public safety users, members of the Critical 
Infrastructure Industries cast longing glances 
at some of the favors granted to radio com- 
munications users swimming in the Public 
Safety Pool. 

What the Critical Infrastructure Industries 
members should be doing is cooperating with 
the rest of the business and industrial users in 
pursuing additional spectrum. The consolida- 
tion of all of these users into one business/ 
industrial frequency pool held out the hope 
that a unified voice might replace the all-too- 
frequent squabbling among the divided users. 

Although the UTC request cites radio in- 
terference among other reasons for seeking 
the new Public Service Pool, the real reason 
might be fear of spectrum auctions that could 
limit access to frequencies. That’s under- 
standable. Also, Congress opened the door to 
exempting some Critical Infrastructure Indus- 
tries members from auctions when it wrote a 
definition of public safety that goes beyond 
the traditional “guns and hoses” agencies of 
police and fire departments (and emergency 
medical services), possibly including utility 
companies and others. If these radio commu- 
nications users can run for the cover provided 
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by a separate frequency pool, they might 
avoid the effects that spectrum auctions have 
of removing access to some of the currently 
allocated channels on the part of companies 
that operate their own radio communications 
systems. 

If, for example, the Critical Infrastructure 
Industries members really are concerned 
about interference from sharing frequencies 
as part of the common Business/Industrial 
Pool, why didn’t they first address their con- 
cers to the Land Mobile Communications 
Council (LMCC) where sharing protocols are 
established? LMCC committees are adept at 
addressing interference concerns by setting 
standards for frequency coordination. During 
the period when Critical Infrastructure Indus- 
tries members supported the consolidation of 
frequency pools, they were important con- 
tributors to the LMCC process. 

Maybe some clever maneuvering is in- 
volved, too. You see, when no frequencies in 
one of the “old” pools were available in a given 
area, it was possible for a user to request to 
“share” a frequency in another pool. Wherever 
a member of the Critical Infrastructure Indus- 
tries group is sharing such a frequency, UTC 
wants the FCC to redistribute it to the new 
Public Service Pool—at least, such frequen- 
cies that are most heavily used. That's known 
as a good, old-fashioned frequency grab. 

Will UTC and its Critical Infrastructure 
Industries members succeed? Maybe. But suc- 
ceed in what? It would be an illusory success 
because it won't add frequencies for radio 
communications. It only will shift them 
around. Also, the effort already is beginning to 
fragment the radio communications industry. 

Here’s another example. The American 
Automobile Association (AAA) also wants 
out of the Business/Industrial Pool. At its 
urging, seven U.S. senators have signed let- 
ters to the FCC chairman asking for a favor- 
able ruling on its pending petition to give 
“quasi-public safety” status for the 43 fre- 
quencies it had in its former frequency pool 
prior to consolidation. Although the letters 
are free, the lobbying firepower required to 
get them is not. Also, time spent on one issue 
is time that cannot be spent on another. 

It would be better for the Critical Infrastruc- 
ture Industries members and for the emergency 
road services represented by AAA to remain a 
part of the Business/Industrial Pool and to use 
their clout to obtain additional spectrum allo- 
cations, That’s the best long-term solution to 
the problems they perceive. 
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information superuehways, on-ramps, speed bumps. Webs of 
Gesttuchion ane deceit. Who has time for that? 


Remember What got you here: No gimmicks, no monkey 
Business; just solid RF desien strategies coupled with selecting 
the’best infrastructure on the market. 


PCS Site 
San Diego 


At DAPA we offer a most 
comprehensive product line 
of site antennas, keeping in 
line with RF planning, 
aesthetics and zoning 
restrictions. We concentrate 
on a proven metal strip-line 
feed technology, unlike any 
other. It is proven to 
produce continuous peak 
performance, repeatability 
and peace of mind, 


Not to mention our ap- 
proved yendor status in 
cellular and PCS networks 
around the globe, including 
the first operational PCS 
system in the United States, 


Oh yeah, and don’t forget to tangle with us on the web, 
hitp:\\www.dapacom.com, where you can get the latest 
in product developments, antenfia data, patterns, and 


Spee sheets. 
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It’s not your batteries that are giving s to maximum capacity every time. 


you headaches, it’s your charger! ACT Using an ACTivator, you can charge 
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Electrochemical Waveform™ technology, — free, 30-day trial and see how fast your 
ACTivators condition as they charge, battery headaches disappear. 


eliminate memory effect and charge 


800-606-6452 / www.actcharge.com 


ADVANCED CHARGER TECHNOLOGY 


680 Engineering Drive * Suite 180 
Norcross, GA 30092 USA 
Phone 770-582-0001 * Fax 770-582-0003 
www.actcharge.com 


Circle (7) on Fast Fact Card 


oe cna 


October 

12-14—Wireless L.T. "98. sponsored by the Cel- 
lular Telecommunications Industry Association, 
Bally's Las Vegas, Las Vegas. Contact: 202-785- 
2842, 

14-16— Telecom] atina, co-sponsored by Mobile 
Radio Technology, Miami Beach Convention 
Center, Miami, Contact: 800-288-8606, 
19-21—RF Design Conference & Expo. spon- 
sored by RF Design magazine, San Jose Conven- 
tion Center, San Jose, CA. Contact: 800-288-8606, 
20-21—Wireless Interconnection, sponsored by 
Bellcore, Mesa Pavilion Hilton, Phoenix, AZ. 
Contact: 800-521-2673. 

28-31—Industrial Telecommunications and 
USMSS joint annual conference, Grand Hyatt 
Hotel, Washington, DC. Contact; 703-528-5115 


November 

4-5—ENTELEC and UTC Joint Seminar on 
Emerging Wireless Communications, Adams 
Mark Hotel, Houston, Contact: 202-872-0030; 
WWW HiCorg 

11-15—Communications Marketing Confer- 
ence, sponsored by the Communications Market- 
ing Association, San Diego Princess Resort, San 
Diego. Contact: Bernie Brownson, 303-371-8182. 
12-13—AMTEX, sponsored by the American 
Mobile Telecommunications Association, 
Fontainebleau Hilton, Miami. Contact: 202-331- 
7773. 


12-13—Third International Congress on Com- 
mercial Trunked Radio, sponsored by the Inter- 
national Mobile Telecommunications Association, 
Fontainebleau Hilton, Miami. Contact: 202-331- 
7773. 

15-18—Telecommunications Resellers Associa- 
tion Fall Conference, Exhibition, sponsored by 
TRA, Marriott's Orlando World Center, Orlando. 
FL. Contact: 202-835-9898. 

20—Radio Club of America Communications 
Symposium, 89th Anniversary Dinner 
and Awards Presentation. New York Athletic 
Club. New York. Contact: Gerri Hopkins. 
908-842-5070. 
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February 

8-10—Wireless, sponsored by the Cellular Tele- 
communications Industry Association, Ernest 
Morial Convention Center, New Orleans, Contact: 
847-940-2155. 


March 

8-9—Specialized Wireless Communications 
Management Conferece, sponsored by AMTA. 
San Diego Hilton Beach and Tennis Resort, San 
Diego, Congact: 202-331-7773 
28-31—ENTELEC, sponsored by the Energy 
Telecommunications and Electrical Association, 
George R. Brown Convention Center. Houston. 
Contact: 281-357-8700. 


April 

28-30—International Wireless Communica- 
tions Expo, co-sponsored by Mobile Radio Tech- 
nology, Las Vegas Convention Center, Las Vegas. 
Contact: 800-288-8606, 


June 

1-3—Canadian Wireless. sponsored by the Ca- 
nadian Wireless Telecommunications Associa- 
tion, Vancouver, Canada, Contact: 613-233-4888. 
ext. 102. 

27-July I—UTC Telecom *99, sponsored by 
UTC. Nashville, TN. Contact: 202-857-1881. 
28-29—Leadership Conference & Annual 
Meeting, sponsored by AMTA, ANA Hotel, Wash- 
ingion, DC. Contact: 202-337-7773. 


July 

14-16—Communications Expo/Show of the 
Americas, Miami Beach Convention Center, Mi- 
wmi. Conwet: Jackie Gonzales, 305-412-9000. 


August 

$-12—International Association of Public- 
Safety Communications Officials (APCO) Na- 
tional Conference, Minneapolis, MN. Contact: 
904-322-2500. 


September 

23-25—Personal Communication Showcase, 
sponsored by Personal Communications Industry 
Association, New Orleans. Contact: 703-739-0300. 
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WITH EXTERNAL MIXERS 
Up to 110 GHz 


MS2665C 
9kHz to 21GHz 


MS2667C 
SkHz to 30GHz 


MS2653B/63B/63C 


SkHz to 8GHz MS2651B/61B/61C 


9kHz to 3GHz 
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the 


Anritsu portable spectrum 
analyzers have you covered. 

In range. Performance. 
Portability. And value. 

Frequencies up to 40 
GHz = 110 GHz with Anritsu 
external mixers — handle any 
need you have. So does per- 
formance. With dynamic 
range exceeding LO5dB. Noise 
below -110dBm. 

And a synthesized local 
oscillator that stops drift in its 
tracks. So whether you analyze 
AM/FM signals, digital mobile 
communications, CATV equip- 
ment or frequencies into the 
mm range, Anritsu delivers 
heavyweight performance in 
a small 22 pound package. 

And you get something 
more. More for your money. 

So when you analyze the 
need, you'll see there’s no real 
option. There's a new standard 
in spectrum analyzers. Call 
1-800-ANRITSU today. 


Fully Featured. 
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filtering 
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Draining your competition 


Wouldn't it be a bad deal if your Toyota warranty were guaranteed 
only if you used Toyota-specific gasoline from Toyota-specific gas 
stations, drove only on Toyota-specific roads to Toyota-specific loca- 
tions, got Toyota-specific maintenance from Toyota-specific mechan- 
ics, and listened to Toyota-specific music while driving? That elimi- 
nates a lot of options and competition in a lot of product and service 
categories. This is similar to the dynamic among several large prod- 
uct manufacturers in the mobile communications industry, smaller, 
more product-specific companies and customers. 


Dispatching Hell? 


Get out of the heat with Vega's model C-6124, | || MEIGIAl|| | 
with its cool touch-screen and independent line 


selection. The C-6124 offers up to 24-line control, Srariaton froouets Croup 
instant PTT, and loads of additional features. 9900 East Baldwin Piace 
Any line can he configured as a dedicated 2/4 EI Monte, California 91731-2294 


wire radiocircuit, dial-up access or full duplex con- 
ventional PSTN telephone circuit, (simply plug in the Toll-Free: 800-877-1771 

appropriate module). Any combination of lines can Fax: (626) 444-1342 » FaxBaake 
be set-up in a crosspatch mode. C-6124 with it's (626) 444-2017 / 800-274-2017 


future expandability will keep you out of the inferno. email: vega_signal@earthlink.net 
www. vega-signaling.com 


Telephone: (626) 442-0782 
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One battery charger company has run into 
considerable opposition when attempting to 
sell its chargers for use with another 
manufacturer's batteries. This company’s 
chargers have been proven to decrease charge 
time and increase the life of the battery. How- 
ever, on numerous occasions, the man- 
ufacturer’s representative told the customer 
that the warranty would be voided if a third- 
party charger is used with its battery. When 
the customer asked for that policy in writing, 
no such document was provided. Still, the 
manufacturer’s representatives insist that is 
company policy. 

A public relations person from one major 
manufacturer said that there is no single ap- | 
proach to battery warranties; it may vary from 
product to product, but they do not officially 
encourage the kind of behavior that has been 
happening. It may be the dealer who is using 
this “policy” as a scare tactic to build his sales. 

When faced with the choice between hav- 
ing new, innovative chargers and no warranty 
or the same-old chargers from the manufac- 
turer and a warranty, which one should cus- 
tomers pick? The customer loses out on the 
new technology provided by companies that 
don’t have as much marketplace clout. 

It is one thing to void a warranty if the 
product has been abused in some way, but 
quite another to void it just for buying some- 
one else’s accessories. If these other chargers 
actually hurt the batteries in some way, then 
voiding the warranty would be perfectly jus- 
tified, but there is no record that shows this to 
be the case. If it were, the manufacturer 
should identify which chargers do what dam- 
age and why, and note it in its warranty. 

Many companies that find themselves left 
out in the cold by this odd “company policy” 
honor the warranty themselves. Some charger 
manufacturers make this their written com- 
pany policy. A few companies have gone to 
the manufacturer to get their products ap- 
proved and authorized to be used, This elimi- 
nates a lot of the problem. We wonder, how- 
ever, what exactly does it cost the company 
to get this approval? 

No one benefits from revoking these war- 
ranties except for the manufacturer. The 
charger companies are forced to push a lot 
harder to stay afloat when they have a good 
product on the market, and their customers 
are being tricked away from them. The cus- 
tomers don’t end up with the best product for 
their money. Manufacturers need to make 
improving their own products a priority 
rather than using tactics to avoid a good, 
honest fight for a customer's business, 

—Emily Reid 
Editorial Assistant 
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Surveys mean little to “Brass Ring” 

When I was new to the industry 15 to 20 
years ago, I paid considerable attention to the 
surveys in the various trade magazines. These 
days there is little interest in the surveys. The 
cold, hard facts are that the large corporations 
have better salaries, benefits and working 
conditions. 

This is, however, a double-edged sword as 
we are required in many cases to have a work- 


4 


ing knowledge of a wider variety of equip- 
ment. My radio maintenance position has ex- 
panded through the years to include PBX, 
LAN/WAN, microwave, PC support and 
SCADA. I deal strictly with internal custom- 
ers, which also has its advantages. I have 
found in the past several years that equip- 
ment is becoming more reliable, producing 
less bench time. Surveys are of little value 
when trying to reach the “Brass Ring.” My 
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advice to the younger generation is to get as 
much education and training as possible in as 
wide an area as possible. These are the types 
of individuals landing the corporate positions. 
—Randal E. Nielsen 

Telecommunications Technician 

OGE Energy 


Salaries a matter of perspective 

] read your editorial about the “Shortage 
of Technicians” (July 1998). I can concur that 
it is a matter of perspective due to salaries 
paid. | have been working for one of the 
major defense contractors for 18 years. My 
job function per my title is that of a test tech- 
nician, but due to the lack of electrical/elec- 
tronics type contracts, ] have been doing ba- 
sic mechanical inspection work for a couple 
of years. [ can say that | do not mind being 
paid almost 40K a year to do what [ consider 
a very easy job for the most part. However, [ 
am getting bored! 

] have been looking around for nine 
months now for a new job. | interviewed for 
a couple of positions with fairly small com- 
panies that said they would start me at what 
I am currently making, but they ended up 
hiring someone else. [ also have been made 
offers that | had to turn down. These were 
from larger companies like Lucent Technolo- 
gies and county governments. They only 
wanted to start me at half to 3/4 of what [ 
now make. 

So, the question is: Do I wait to get laid off 
or for the plant to close down, or accept a 
much lower paying job now just so J can have 
some sense of job security? | am stuck be- 
tween a rock and a hard place called salary! 

—Kurt Fritsch 
DAT2 Communications 


Company not training techs now 
I work for an investor-owned utility gas 
and electricity. We have large VHF, UHF, 
9S00MHz and microwave systems. The com- 
pany does not wish to train new trainees now, 
so they hire experienced-only techs. I would 
like to see a salary survey done occasionally. 
The techs we hire come from all over the 

United States. 

—Jim Hatfield 
Communication Technician 
Puget Sound Energy 
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meee othe public interest Bam 


Barbarians 
at the fund 


By Robert H. Schwaninger Jr. 


“I think of the TDF as having opened 
its doors on June 26, 1998, when our Web 
site went up,” declared Ginger Lew, man- 
aging director of the fund created by Con- 
gress to assist smal] businesses to enter 
and to compete in the telecommunications 
marketplace. In fact, the Tele- 
communications Development 
Fund (TDF) was created as part 
of the Telecom Act of 1996. 

The idea for the TDF was 
borne of the recognition that the 
federal government usually is 
not allowed to make interest on 
accounts placed in commercial 
banks. Don’t ask why. I think it 
has something to do with An- 
drew Jackson and a fight with the 
National Bank around 1832. So, 
someone conceived taking the 
interest from deposits of up-front 
payments submitted for partici- 
pation in an FCC auction and us- 
ing the money to help small busi- 
ness. That brainchild became 
law, and we have the TDF. 

In a recent interview with Ms. 
Lew, I sought to discover the sta- 
tus of the fund, Like many people, 
I wanted to know where the fund 
was and in what direction it was 
headed. And on a hot, steamy, 
August day in Washington, | trav- 
eled the few blocks from my office 
to the headquarters of the TDF, 
located at 1899 L St. 

The headquarters are located 
on the fifth floor. A winding staircase leads 
down to additional offices on the fourth 
floor. The ceiling above the staircase is 
painted with a round, blue mural that looks 
like a dark, starry night, giving the sense 
of a skylight open at midnight. Although 
the square footage looks impressive, the 
furniture is typical office stuff with a me- 
dium-sized conference room encased be- 
hind glass doors. Although we didn’t dis- 
cuss it much, | got the impression that the 
space was lent or shared and really amounted 
to temporary, albeit nice, quarters. 


Schwaninger, MAT's regulatory consultant, is a partner 
in the law firm of Brown and Schwaninger, Washington, 
He is a member of the Radio Club of America, 
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“There’s about $25 million in the fund, 
now,” Lew replied to the most obvious 
question. “We didn’t reach critical mass in 
funding until the C-block PCS auction. 
That's when the big investment came from 
participants in that auction, in about 
February of 1998.” 

Lew reported that the TDF board con- 
sists of Don Cornwell, chairman; Debra 
Lee, president of Black Entertainment 
Television; Richard Fields, of Allen Invest- 
ment Group; Thomas Hart Washington 
telecommunications attorney (who is the 


ihustraton by John Hayes 


“father” of the TDF); Jere Glover, an offi- 
cial of the Small Business Administration; 
and FCC Chairman Bill Kennard. Kennard 
was nominated to the board by former 
Chairman Reed Hundt. There is one va- 
cant spot on the board which was, and 
remains, to be filled by an official of the 
U.S. Treasury Department. 

The make-up of the board. four private- 
sector people and three government offi- 
cials from the FCC, the SBA and Treasury, 
is consistent with the statute creating the 
fund. The four private members are hand- 
picked by the chairman of the FCC, Lew 
reported that the board has voted to serve 
without compensation. When asked 
whether a future vote could result in 
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compensation to board members, she in- 
dicated that such a vote was possible. 


Goals and objectives 

Having confirmed that the fund has $25 
million at its disposal from interest, which 
Lew said was achieved at nominal rates, the 
questions turned to the fund’s use: How 
would the money be used to help small 
business? The answers were surprising. 

“Our goal,” said Lew, “is to make 
money on our investments, We want and 
need to be self-sustaining. Therefore, we 
are seeking investment-worthy 
companies for making equity in- 
vestments which will return from 
30% to 40% to the fund.” Lew’s © 
description is consistent with the 
information in the TDF Web site. 

The fund's web address is 
www.tdfund.com. That's the spot 
where you'll find the friendly 
greeting that says, “Welcome. 
The Telecommunications Devel- 
opment Fund (TDF) is a private 
venture capital firm....° This de- 
scription is your first indication 
that the fund has become some- 
thing unexpected. Somehow, be- 
tween 1996 and 1998, the fund 
has become private and a venture 
capital firm. 

The Web site explains the 
TDF’s mission statement as in- 
vesting only in small businesses 
in the communications indus- 
try—provided the companies 
meet TDF investment criteria. 
The amounts to be invested by 
the TDF in any one deal will 
range from $250,000 to a million 
bucks (higher, if it’s a good deal). 
Loans and other financing ve- 
hicles are not available at this 
time. Grants are definitively not happen- 
ing. Yep, sounds like a private VC firm to 
me. 

The criteria for applying for financing 
from the TDF are as follows: 

J submit a business plan that shows 
you have an experienced management 
team with personal investment in the ven- 
ture that can be relied on to devote its full 
energy to the success of the venture. 

4 if you're a minority or a woman, it 
doesn’t matter; the law says the fund has 
to be race- and gender-neutral. 

(J be willing to have the TDF nominate 
people to sit on your board. 

Oh, did I forget to mention that this is 
equity financing? The TDF wants to own 
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work in high radiation areas, 
give them the protection that 
simple diode detectors can't deliver. They'll 
~ thank you for it. 
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Or call our Faxback and ask for document 
1104 at 1-800-4NARDANY. 
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a piece of every company in which it 
invests. Well, not forever. The TDF wants 
an articulated exit strategy for its invest- 
ment, which will happen between four to 
eight years out. Lew describes the TDF 
participation as a “patient investment.” 
And what are these small businesses that 
the TDF will fund? The Web site tells us that 
the definition of a qualified small business is, 
“a business that may have annual revenues 
(actual or booked) of at least $250,000, but 
not exceeding $50 million on average over 
the past three years prior to application for 
funding.” The TDF does not explain why 
a company making $50 million bucks 
would have to seek $250,000 in financing. 


Lew confirmed that the information on 
the Web site was an accurate picture of 
how and where the board believes the fund 
should spend its money. “We studied the 
market and decided that one of the largest 
problems for small business was in filling 
the capital gap on the equity side. We 
decided to fill that gap along with provid- 
ing management assistance,” she said. 

When asked why the fund wasn't mak- 
ing loans, Lew explained that the law re- 
quires that all loans must be fully collater- 
alized, therefore, the fund is in no better 
position than a bank for lending money. 
“We tell people seeking a loan to see their 
banker,” she said. 
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So, in what kinds of investments is the 
fund interested? Lew said that a qualified, 
investment-worthy company should have the 
ability to make a true profit, not just show 
strong earnings. The company should have 
strong, committed management, with some 
financial investment in the company coming 
from the management team. The TDF would 
like to see at least $250,000 in revenues 
being produced annually, but Lew said the 
TDF would be flexible on this point. 


What the deuce happened? 

That the TDF views itself as a private 
venture capital firm was news to 
me. Nowhere under Section 714 of the 
Telecom Act do those words appear. Sec- 
tion 714 states, instead, that “...the Fund 
shall be used solely for the making of 
loans, investments, or other extensions of 
credits to eligible small businesses...” A 
plain reading of the law states that the TDF 
is lo be a lending institution. 

It could be that the board has decided to 
exercise discretion and broadly interpret the 
statute to includes equity financing. Wait a 
minute, It can’t. The statute is part of the 
Telecom Act, which may only be interpreted 
by the FCC, Congress and the courts. The 
TDF is none of those, and the FCC only has 
one vote on the board. So, I ask in a calm 
voice, HOW THE HELL DID THIS HAPPEN? 

Somewhere along the line, the TDF de- 
cided that it didn’t like the mission codified 
under the Jaw and came up with something 
else. If the board was playing only with its 
personal money, and not money raised on 
USS. Treasury funds, nobody could complain. 
But the TDF was created from funds that are 
automatic, free, and derived from FCC auc- 
tion participants. If I had participated in the 
auction, I'd demand a few shares of this cor- 
poration. | paid for them. 

Al the core of this problem is the makeup 
of the board. The board members from the 
private sector were supposed to be chosen 
based on their acumen in relevant fields and 
their ability to represent or understand the 
needs of small businesses. They weren't. 
They were hand-picked for political rea- 
sons, They were chosen because they were 
minorities, or female or both. In fact, the 
original board had no member, either from 
the public or private sector, who did not fit 
the racial and gender profile for member- 
ship. At present, only Glover of the SBA 
is a white male. 

When the board was to be selected, I 
placed my name in nomination. I can report 
that neither Mr. Field nor Ms. Lee partici- 
pated in the formal, public nomination 
proceeding. Among the selectees, only Mr. 
Hart (the inventor of the TDF) received 
public support greater than mine. Yet, the 
Lee and Fields selections were made over 
mine. Why? In a letter sent to me from 
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then-FCC General Counsel, Bill Kennard, 
it was explained that the public nomination 
proceeding was rejected in favor of then- 
FCC Chairman Reed Hundt’s personal dis- 
cretion. Supposedly, Hundt looked over the 
results of the nomination process and re- 
jected it in favor of Lee and Fields. 

Do | care whether I was chosen to sit on 
the TDF board? Not really. But the makeup 
of the board lacks any representative of small 
business, other than Glover. And he’s only 
one vote. The majority of the board con- 
sists of high-flying financial types and one 
lawyer from a big, well-heeled firm. I have 
to make payroll every two weeks, watch 
cash flow and make sure that my little firm 


Targets, Maps, 
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keeps chugging along. These guys are focus- 
ing on leveraged buyouts, the Asian money 
crisis, and return on investment. Forget 
gender and race. The only significant color is 
green, as in greenbacks, and those people 
who are used to having plenty quickly lose 
touch with the concerns of those who don’t. 

It should, therefore, be no surprise to any- 
one that if left alone, the TDF would do what 
the board members are used to doing, mak- 
ing money—BIG money. Consider how 
much money would be generated by a 
company that automatically received rev- 
enue in the millions and was able to in- 
vest that capital in a way to receive 30% 
to 40% per year—without ever having to 
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pay out dividends to shareholders. 


A not-so-slight adjustment 

The TDF needs to reexamine its charter 
under Section 714 and create lending ve- 
hicles for small business. That’s what the law 
says, so that’s what the fund should do. It 
should replace some of its board members 
with private sector people who have dem- 
onstrated concerns for small business. It 
should not be used to obtain de facto con- 
trol of the small businesses it is supposed to 
be helping. Criteria for offering assistance 
should not be based on standard lending or 
investment practices. The TDF’s funding 
isn’t standard, so its mission should recog- 
nize the largesse upon which the fund was 
built. Stated simply, the TDF should do the 
job for which it was created. 

It doesn’t matter whether the board mem- 
bers are compensated for service. What does 
matter is whether the board members are al- 
lowed to glean proprietary information 
through their service—information that could 
be employed privately. Think about it. At 
present, a board member will also serve on the 
board of maybe 10 companies. Each of these 
10 companies is a source of market informa- 
tion. That information has to be shared with 
the board for investment decision-making. 

That means every member of the board 
is made privy to the proprietary informa- 
tion garnered from each member’s service 
on the other boards. Has the board created 
the necessary precautions against private 
use of that information? 

Another problem: If a board member 
discovers that a company in which the TDF 
has invested has run afoul of the FCC rules, 
does that wrongful act have to be revealed 
to the TDF board, on which sits—the 
chairman of the FCC? If so, what obliga- 
tion does Bill Kennard have in receiving 
that information? Does he close down the com- 
pany and destroy the TDF’s investment 
potential, or look the other way and violate 
his duty as FCC chairman? If information 
isn't shared with the TDF board, is that 
board member fulfilling his or her duty to 
the TDF board? See what can happen when 
the TDF “morphs” from a smaller version 
of the SBA into a smaller version of KKR? 

The TDF is headed in the wrong direc- 
tion. No one envisioned that the TDF would 
be operated as a profit-making, private, ven- 
ture capital fund. The law doesn’t read that 
way, the public didn’t expect it, and the board 
does not have the authority to change it. Its 
mission statement got changed because the 
board decided that the law didn’t fit its needs. 
Too bad. The Telecom Act and the FCC rules 
in all their parts do not fit the needs of a lot 
of small businesses, but the rest of the indus- 
try is stuck with them. 

Welcome to the real world, Mr. 
Kennard. How does it feel? a 
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GPS/AVL brings 
out the best in 


business 


Fleet managers, public or private, can use 

automatic vehicle location systems to increase profits, 
reduce costs, improve customer service and protect 
workers. When operators can monitor vehicles using 
Global Positioning System technology, fleet managers can 
essentially, completely control their businesses. 


By Nikki Chandler 


Crescent Truck Lines recovered five stolen 
vehicles last November using GPS/AVL tech- 
nology, saving nearly $100,000 in stolen 
cargo, in addition to an estimated $120,000, 
the value of the five vehicles. The Hayward, 
CA-based company had purchased a Teletrac 
fleet management system about two months 
before the incident. Less than 30 minutes 
after being notified by Crescent, Kansas City, 
MO-based Teletrac located the first of the 
company’s stolen vehicles in an industrial 
area of Hayward and reported the location to 
the California Highway Patrol’s Cargo Theft 
Interdiction Program (CTIP). 

Crescent had implemented the Teletrac sys- 
tem only two months prior to the theft, to 
reduce operation costs. “We never anticipated 
it would play such a critical role in vehicle 
recovery so quickly after the installation,” said 
Chris Stafford, Crescent’s terminal manager 
for the Hayward and Santa Clara territory. 

Global Positioning System (GPS) and 
automatic vehicle location (AVL) technolo- 
gies are helping private companies to increase 
profits and public safety agencies to save 
more lives. The vehicle fleet manager is gain- 
ing more control of assets than ever before as 
GPS/AVL systems supplement traditional 
voice communications. 

John Kruse, chief executive officer of IDA, 
Fargo, ND, said, “Traditionally, there has 
been little direct control of vehicles away 
from the central office. Being out of the sight 
of dispatchers and supervisors, valuable com- 
pany assets in the form of yehicles or equip- 
ment and company personnel were literally out 
of reach.” Now fleet managers can track ve- 
hicles via GPS for advantages such as quicker 
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dispatch, driver safety, theft security and navi- 
gation guidance. 


The process 

The navigation satellite timing and rang- 
ing (NAVSTAR) system, or GPS, was built 
and is maintained by the U.S. Department of 
Defense. The system uses 24 satellites that 
orbit 12,000 miles above the Earth, con- 
stantly transmitting the precise time and their 
position in space. Ground stations monitor 
each satellite’s orbital motion to instanta- 
neously maintain precise positioning informa- 
tion. These positions form the basis for all GPS 
calculations. The signal travel time is used to 
estimate distance information. After determin- 
ing its relative position to several satellites, a 
GPS receiver can determine its exact location 
using triangulation techniques. 

GPS technology enables the receiver to 
determine location within 100 meters. Differ- 
ential GPS (DGPS) can pinpoint locations 
within a meter in moving applications. DGPS 
may allow a dispatch center to pinpoint a spe- 
cific address on a street, or a department of 
transportation to predict the arrival of public 
transit systems or a utility to coordinate main- 
tenance teams on power lines. 

A basic GPS/AVL system comprises three 
main components: the GPS receiver/proces- 
sor, the RF communications link, and the cen- 
tral processing and display system. The GPS 
recelver may operate on one to 12 channels. 
The satellite antenna used with the GPS re- 
ceiver must be located on the vehicle so that it 
provides unobstructed aerial visibility and 
minimizes the length of the cable run to the 
receiver. The antenna receives signals from 
the GPS satellites, and a communications link 
transmits the location data from each vehicle 
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to a central processing location. The commu- 
nications link can be radio, cellular or satellite. 

The central processing location or display 
Station receives digitized information from the 
vehicles in the fleet via a radio unit. The radio 
is interfaced to a modem and communications 
controller. The controller will produce a data 
output, such as RS-232, which can be used to 
drive a fleet management processor. This pro- 
cessor compiles location data to create a real- 
time database of all vehicle positions. A dis- 
patcher can then monitor the activity of the 
fleet by viewing equipment symbols moving 
across a digital map on a computer screen, 

The Trakit GPS/AVL system from IDA 
can be configured to include terminal and text 
messaging over the data communication link, 
and the open architecture design allows the 
system to be customized to meet individual 
company needs. 

Systems are easy to learn, Kevin Burke, a 
principal at Data Express, manufacturers of 
Fleet Management 2000, said, “Your dis- 
patchers will be comfortable in an hour or 
two. It’s that easy.” 


Applications 

GPS/AVL works for several fleet manage- 
ment applications. These systems can be used 
in business, public transportation services, 
police, construction, taxis, utilities, messen- 


ger services and wrecker services. 

IDA is in the process of installing a Trakit 
AVL system for a beer distributor in Fargo. 
The distributor wants to measure the amount 
of time each delivery truck spends at each 
account or delivery destination. “They are very 
adamant about making their routes efficient,” 
said Kruse. The distributor actually assigns 
standard times for each account and a value to 
the number of minutes. The company can then 
perform a deviation analysis in a daily report. 

“They did this on a selection basis before, 
where they would take a week out of the year 
and do a high level of manual data accumu- 
lation. Then they would project that over the 
whole year,” Kruse said. “This system gives 
them the ability on a dynamic daily basis to 
analyze activity of the fleet. For instance, they 
might sell a lot more beer in the summer than 
they do in the winter. And they can analyze 
the seasonal trends and apply them.” 


Benefits beyond location 

A business may be interested in saving 
time when making deliveries (such as in the 
example above) and a public safety agency 
wants to improve response time to emergency 
calls. Both can be accomplished through dis- 
patch control. Trimble Navigation, Sunny- 
vale, CA, installed a GPS—based AVL system 
for the Schaumburg, IL, police department. 


Operators can now immediately dispatch and 
automatically track every vehicle in the fleet, 
helping police get to the scene quickly. Dis- 
patchers can locate the closest available unit. 
Or if a car is delayed en route, the operator 
can quickly find the nearest available backup 
unit. 

Having that much control over a fleet also 
helps to monitor progress on a task, and er- 
rors and mistakes can be observed and 
quickly corrected, For example, with a real- 
time map display, a dispatcher recognizing a 
vehicle taking a wrong tum can advise the 
driver. 

The same theory can be applied to help 
drivers find hard-to-locate addresses. Seattle’s 
Shuttle Express started using an AVL system 
last year on all its 66 vehicles. It dubbed the 
system, installed by Corp Ten International, 
Baltimore its “Guardian Angel.” The system 
helps drivers find addresses when picking up 
passengers, and it helps dispatchers estimate 
when vans will arrive at SEA-TAC Airport. 
The system uses narrowband 220MHz radio 
technology, developed by SEA, Mountlake 
Terrace, WA, as the communication link to 
the base computer. 

Driver safety is another GPS benefit. 
Emergency alerts are offered by most GPS/ 
AVL systems. A driver can press a button that 
will immediately alert the dispatcher of an 
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emergency, and the system will display and 
record the exact location of the vehicle. The 
real-time maps also allow the dispatcher to 
prevent drivers from entering high-crime 
areas. 

Desert Empire Transfer & Storage uses 
Teletrae’s Fleet Director to ensure driver safety. 
The southern California trucking company 
manages a fleet of 26 tractors and 32 trailers. 

“We can see if'a driver is off-route or in an 
area of town he shouldn't be in, and we can 


get him back on track and out of danger. Also, 
drivers can alert us to situations using a panic 
manager of 


alert,” said David Etheridge, 
Operations, 
A GPS/AVL system also helps to super- 


yise personnel. “There's also the inherent, 
what they call, ‘phantom supervisor’ effect,” 
IDA’s Kruse said. “The operators know 
they ll be accountable for where those ve- 
hicles were and for how long. Drivers have 
More motivation to stay on task.” 

GPS/AVL can also improve efficiency 
through post-performance analysis. Fleet 
managers can play back the activity of se- 
lected vehicles for evaluation. 

Corp Ten International's Memtrak-1 track- 


ing unit is made specifically for this type of 


analysis. 

“The Memtrak GPS tracking system is de- 
signed for customers who want a mapped or 
text record of vehicle travel on a daily/weekly 


¢ UHF Trunking Ready 
*¢ CTCSS/DCS Capability 


to share channels 


MICRO 


| Fax (704) 684-7874 


| www.tridentms.com » sales@tridentms.com ae 


} 


} 


LTR® Trunking Logic Controller 


Repeater Disable Device for Co-channel Protection 
¢ Easy interface and set-up with most repeaters 
Allows conventional and trunking users 


| iP Interconnect Model! Available 


TRIDEN I ok 


s¥ STEms 


. Two Trident Drive, Arden, North Carolina 28704 
| Tel (704) 684-7474 © (800) 798-7881 


WIRELESS 


ad P 


‘Circle (21) on Fast Fact Card 
26 MOBILE RADIO TECHNOLOGY October 1998 


or monthly basis at a very low cost, without 
involving the expense and complexity of a 
radio or cellular network,” said Kamal 
Sirageldin, president of Corp Ten Interna- 
tional. “Memtrak stores vehicle position re- 
ports to internal RAM memory and down- 
loads it to a PC for viewing on our Memtrak- 
2000 position report mapping software.” 

Geotek Communications, Montvale, NJ, 
manufactures the AVL PRO, which uses 
ETAK mapping software resident in the 
dispatcher’s office. The system records and 
plays back all vehicle activities, offers accu- 
rate vehicle location information and reduces 
mobile employee downtime. 

The recorded data can also be used to 
schedule preventive maintenance. The sys- 
tems can be programmed to alert an operator 
when a certain amount of time has passed, 
and that the oil needs to be changed or spark 
plugs need to be checked. 


Conclusion 

GPS/AVL allows fleet managers to im- 
prove their businesses with returns on invest- 
ment with the efficiency gained from the tech- 
nology. Quicker dispatch times for public 
safety agencies can save lives. Drivers and 
passengers are safer, and customer service is 
improved. 

Companies can approach AVL manufac- 
turers with their individual needs and chal- 
lenges and can usually obtain a turnkey sys- 
tem complete with software, terminals and 
instructions. | 


Year 1999, not Y2K 


Before you rush out and buy a GPS/ 
AVL system, be sure to ask the manu- 
facturer what will happen with the sys- 
tem on Aug. 21-22, 1999. 

Everyone is rushing around worrying 
about the Year 2000 problem (MRT, 
August) affecting utilities, personal 
computers and banks. But GPS is facing 
its own time-based problem that you 
should be cautious of, as well, especially 
if you are a fleet manager already using 
a GPS-based AVL system or are con- 
templating purchasing one. 

GPS time, which counts weeks, rolls 
over to 0 after every 1;024 weeks. On 
midnight, Aug. 21-22, 1999, the GPS 
week will roll over from week 1,023 to 
week 0000. On Aug. 22, 1999, unless 
upgraded, many GPS receivers will 
think that it is Jan. 6, 1980—the 
timescale origin (time zero) of GPS sys- 
tem time (its original birthdate). Older 
systems may crash as they try to inter- 
pret the two-digit “00” date code. 

So all AVL manufacturers and fleet 
managers should be finding a solution, 
and fast! 
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The basic radio repeater was designed to allow us to communicate in an efficiently, 
reliably and economically. Advances in technology have 
increased the effectiveness by reducing noise and interference. 


By Douglas Bigrigg, B. Eng. 


Technological advances in radio commu- 
nications have led to more complex radio sys- 
tems. Occasionally, radio systems engineers 
and manufacturers need to be reminded of 
what we are trying to accomplish—to com- 
municate in an efficient, reliable and eco- 
nomical manner. The basic radio repeater was 
designed to accomplish this task, The repeater 
extends the range over which two or more 
hand-helds or mobile radios can communi- 
cate effectively. It combines a transmitter and 
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a receiver on different frequency channels and 
rebroadcasts the receiver's audio information 


through the transmitter. This works well if 


the repeater is located in an appropriate posi- 
tion—usually a high vantage point. This 
method has created its own problems, how- 
ever. With more and more repeaters battling 
for the optimum vantage point, the noise floor 
and interfering signals have increased dra- 
matically over the last 25 years. Thus, ad- 
vances in repeater technology must increase 
the effectiveness of the repeater by reducing 
the adverse effects of noise and interference, 


1998 


These advances are driven by three fac- 
lors: customer requirements, government 
regulations and manufacturing and design 
costs. 

The customer demands a product at a rea- 
sonable price that will provide a solution to a 
technical requirement. A product with mar- 
ginal specifications may work in the interim. 
but it is not necessarily the best solution. 

On the other hand, a high-end communi- 
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cations system may be more sophisticated 
and more expensive than is required. Thus. 
the customer drives repeater technology as 
long as it meets his requirement—no more or 
no less. 

In an effort to expand the limited channels 
available in the VHF and UHF land mobile 
bands, the government has regulated nar- 
rower channel assignments. 

This requires technological advances in 
transmitter frequency stability (1.5 parts per 
million in the UHF band), and narrower IF 
filter stages if the receiver is to achieve selec- 
tivity specifications similar to wideband re- 
ceivers. For some bands, the government 
stipulates that new repeater systems must be 
trunked to ensure spectrum efficiency on 
newly assigned channels. Manufacturers of 
repeaters have the unenviable task of supply- 
ing, at a competitive price. a product that 
meets the demands of the customer and ful- 
fills the current regulations. This is not al- 
ways an easy task, considering the complex 
circuitry required. 

Technological advances have improved the 
reliability of repeaters, The mean time be- 
tween failure has increased as the components 
used in the radios have become more reliable. 
As communications systems expand into re- 
mote areas, it is not the cost to repair a mal- 
functioning repeater, but the cost associated 
in accessing the site that concerns owners of 
repeater equipment. This can include expen- 
sive transportation costs such as snowcats or 
helicopters. Many manufacturers, to ensure 
reliable performance, will test the system in 
different environments before shipping. Ad- 
vances have created modular repeaters with 
the added advantage of easy maintenance and 
upgrade. The modular repeater makes repair 
as easy as sliding in a new TX or RX card. 
Modules can be upgraded to new frequency 
bands or, in some cases, expanded to add 
more TX and RX modules. For the repeater 
owner, this means less down time and lower 
costs for future expansion. 

As the air waves become more congested, 
the customer's biggest requirement is basic— 
a repeater that will filter out the noise and 
interference and retransmit the original mes- 
sage. Repeater manufacturers have been ad- 
dressing this problem from the first days of 
radio technology. Tone-controlled squelch 
not only prevented false keying of the radio, 
but it also provided user-defined channels 
over the same repeater frequency, making a 
more efficient radio system. But nothing can 
filter out unwanted signals better than a re- 
ceiver can with superior selectivity and 
intermodulation specifications. To achieve 
high receiver specifications. one must look at 
the design advances of the receiver's front- 
end, local oscillator (LO) and intermediate 
frequency (IF) stages. Most modern repeater 
front-ends will incorporate some type of 
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bandpass filter. It may be a LC-style filter or 
amore selective helical filter, but itis the first 
step in filtering out unwanted signals. Both 
styles of front-end filter have their merits, but 
a helical filter can achieve a narrower 
bandpass and may better withstand a light- 
ning strike at the site. Advances in front-end 
fillers have created products that have tighter 
bandpass responses with simpler tuning pro- 
cedures. In a pinch, a good front-end can be 
tuned by ear for a 12dB SINAD sensitivity. 
The best front-end filter available will not 
provide the expected benefits if the LO ex- 
hibits poor phase noise characteristics. Any 
phase noise produced by the local oscillator 
will directly affect the selectivity and 
intermodulation specifications of the receiver, 
by allowing unwanted signals to be mixed 
down to the first intermediate frequency (1* 
IF). To achieve a pure LO signal. manufac- 
turers must keep the power and ground lines . 
used in the LO circuitry clean and free of 
unwanted noise and power spikes. This can 
be a difficult task when, in the same housing, 
a repeater is usually equipped with a trans- 
milter generating significant amounts of ra- 
dio frequency (RF) power. 

Therefore, the power lines are kept clean 
by regulating and filtering the input de power 
to the repeater many Umes over. Any modern 
synthesizer will incorporate a microproces- 
sor to control the synthesized LO. This cre- 
ates a noisy ground bus if the digital ground 
is not kept separate from the analog ground 
used in the LO circuitry. Many processes 
achieve this result, but one of the best meth- 
ods is to completely separate the circuit 
boards for the LO and microprocessor cir- 
cuits. 

Communication between the two circuits 
is achieved using inferred signals, similar to 
a TY remote control. The two ground signals 
are never connected, and the microprocessor 
noise is contained with its shielded circuitry. 
Crystal-controlled receivers have also ad- 
vanced over the years. Although they may 
not have the flexibility of channel selection 
like the synthesized modes. they do produce 
clean LO signals if the doubled or tripled fun- 
damental frequency is filtered correctly. This 
usually requires a helical filter stage before 
the mixer. A crystal-controlled receiver has 
the added benefit of low standby current, an 
advantage at remote sites where commercial 
power is not available. 

The IF filter is the most important circuit 
in achieving a selective receiver. It would be 
easy for a manufacturer to narrow an IF filter 
section to a point where increased selectivity 
demonstrated superior results. but the cost is 
higher audio distortion. Narrowing the IF fil- 
ter not only filters out adjacent channels but 
also clips the received audio. An optimal IF 
will be a happy medium between selectivity 
and audio distortion. If done correctly, a 
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receiver can achieve a selectivity of greater 
than 90dB while still maintaining a distortion 
of less than 3%, Be certain that when a manu- 
facturer states these figures, they can be 
achieved over the intended frequency and 
temperature range. Remember the repeater 
will have to work in more places than just a 
test bench. 

The other half of the repeater system is the 
transmitter. Advances in the design of trans- 
mitter exciters and power amplifiers have 
created transmission that is clean and free of 
harmonics and spurious noise, while main- 
taining high stability. If the receiver on site is 
suffering from desense, the transmitter most 
likely caused it. This can happen when ex- 
citer output stages are not correctly tuned to 
the input of the power amplifier. The latest 
technology in transmitter design minimizes 
this occurrence, Generally speaking, modern 
designs are closer to the 5002 input and out- 
put impedance over wider frequency and tem- 
perature ranges. 

The receiver and the transmitter are natu- 
rally the most important pieces in a repeater 
system, but they are not the only vitral parts. 
In a never-ending effort to get more use out 
of the limited land mobile spectrum, there 
have not only have been advances in trans- 
mitter and receiver technology, but also in the 
designs of signaling and trunking systems. 


The advent of tone- and digital-controlled 
squelch prevented spurious transmission 
from opening up the receiver's squelch and 
also created channels on the same repeater 
system. This led to the development of ana- 
log trunked repeater systems, thereby ex- 
panding the efficiencies of spectrum usage. A 
group of users could access one of two or 
more channels in a trunked system, reducing 
the wait time for a free channel. This meant 
that many additional transmitters and receiv- 
ers would be co-located for an analog trunked 
system. 

This stresses the need for high-specifi- 
cation repeaters. Analog trunked sys- 
tems are naturally migrating to 
digital trunked systems, with 
the added advantage of mixed 
voice and data transmissions. 
Keep in mind that conven- 
tional repeater systems are far from being 
phased out. Although there are definite ad- 
vantages to both analog and digital trunked 
systems, additional features are not for every- 
one. In many applications, a conventional 
analog repeater is more than adequate, and a 
trunked system would be too complex and an 
inefficient use of the spectrum. 

When shopping for a repeater. there is 
more to look at than just price and specifica- 
tions. Look for items such as ease of tuning, 


reliability, expandability, warranty, delivery 
and customer service. Your repeater manu- 
facturer should be able to offer more than just 
a product. The manufacturer should offer the 
solution to a custom application because your 
system is different from the one the manufac- 
turer sold before. This requires a commitment 
to the customer or potential customer in the 
form of timely quotations, immediate techni- 
cal support, the ability to offer application- 
specific repeaters and the commitment to 
make it rightif the end product does not solve 
the customer's application. 

With all the technology available 
in today’s repeater systems, you need 
to only ask one question regarding 
your new repeater system: Are 
you sat- 
isfied 

with 


its 

per- 

formance? If not 
then is the A manufac- 
turer prepared ey to correct 
the problems? Techno- 
logical advances in re- 
pealer systems are only as 
good as the support offered 
to make them work. a 


ALL THE COMMUNICATION EQUIPMENT 
YOU NEED... /N ONE CATALOG! 


For over 20 years, Marketronics has provided quality communication ® More than 10,000 items 
equipment at very competitive prices. 

Now, we bring you our NEW Product Selection Guide. It’s packed 
with cutting edge products from many new manufacturers as well as 
expanded offerings of existing product lines. 


® Over 120 Manufacturers 


© Lowest Total Cost 


ii k , 


CORPORATION 


PLEASE VISIT US AT PCS ‘98 IN BOOTH #377 
OR AT TELECOM LATINA IN BOOTH #347 


When you select Marketronics as your provider, you'll receive quality 
equipment along with excellent service at the lowest total cost. 


Contact us today to request your FREE copy of our catalog! 


« tel: 800 845 1230 or 954 846 1011 
¢ fax: 954 846 1672 

¢ email: sales@marketronics.com 

* www.marketronics.com 
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ALL THE RIGHT 
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MODULINK® SYSTEM 1 


Shure ModuLink” handheld microphones connect easily to virtually all 
popular radio transceivers with no hardwiring. Simply snap the correct cordset 
into the Modulink microphone and the transceiver, And in just 30 seconds, 
you're ready to roll. 

ModuLink™ saves service time, reduces downtime and inventory costs, as 
well as all the quality you've come to expect from Shure. 


Teccurcalbon — Waeisbtangiied | Ceticmdeet DIME MaNcodiems Aan OTM, For more information on how you can make all the right connections with 
station with spi-bar dynamic with mose-cancefng tone iain and ————_nnise-canceing and Shure ModuLink System 1, call 1-800-25-SHURE. 
Monitor transmit switch Pick-up illuminated keypad FAA cestified 


SHURE 
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Improving digital radio voice quality 


Advances in vocoder technology offer improvements in digital, 
portable and mobile radio voice quality. 


By Dominick Arcuri 


In the ongoing battle between those who 


break the law and those who enforce it, com- 
munications technology has been a potent 
weapon used on both sides. Back in the days 
of prohibition, bootleggers in fast cars were 
more often run down by the radio than by 
horsepower and daring. Now, crooks use 
computerized scanners to listen in on police 
radio communications, and law enforcement 
agencies are doing their best to stay a step 
ahead. 

Digital technology represents the latest 
step available to law enforcement officers in 
their efforts to stay ahead of criminals. In a 
1997 study on interoperability sponsored by 
the National Institute of Justice, 55% of law 
enforcement agencies planning to upgrade or 
replace their land mobile radio (LMR) sys- 
tems within the next 10 years said they pre- 
ferred a digital system over analog. Digital 
products are less susceptible to eavesdrop- 
ping and have better reception over more of 
the radio system's coverage area. 

As shown in Figure | on page 36, digital 
radios outperform analog radios in fringe and 
weak-signal areas. These occur at the outer 
edges of a system's coverage zone, or in areas 
where transmission and/or reception is poor 
because of interference caused by terrain or 


concrete and steel buildings. 

Despite these advantages, however, digital 
radio has yet to gain widespread acceptance 
among public safety agencies. One of the 
primary reasons, according to law enforce- 
ment officers, is the less-than-stellar audio 
quality found in digital portable and mobile 
radios. Even though the message gets through 
intelligibly in areas where analog may be 
garbled, in all first-generation digital radios, 
it doesn’t sound good to the listener. 

A frequent complaint about digital prod- 
ucts is that the speaker's voice sounds tinny 
and mechanical. The tinny sound is a func- 
tion of the vocoder, or voice coder/decoder, 
used to translate audio from analog to digital 
and back to analog. In the process of coding 
and decoding speech, voice quality is com- 
promised to the point where users often have 
difficulty recognizing the voice of the person 
on the other end. That means that a police 
officer might have to look at the radio’s dis- 
play just to find out who he’s talking to, 
which he might not be able to do in a critical 
Situation. 

“The lack of voice recognition might be 
OK in some applications, but in law enforce- 
ment, I think it’s unacceptable,” said John 
Walker, telecommunications engineer for 
Riverside County, CA. “I’m a believer in 
digital technology, When the sound quality 
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and fidelity meet my expectations, I'll be 
interested.” 

Improvements in vocoder technology have 
potential to eliminate most of the problems 
with digital audio in land mobile radio. Inte- 
gration of a high-quality vocoder in a digital 
radio system and its portable and mobile ra- 
dios enables police officers and other users to 
have the most true representation of a 
speaker's voice available in a digital system. 
Specifically, the Improved Multi-Band Exci- 
tation (IMBE) vocoder shows promise be- 
cause of its high ratings in studies. When 
compared to three other vocoder technolo- 
gies under consideration for wireless com- 
munications, the IMBE vocoder was judged 
to have the best voice quality under each 
operating condition, according to an evalua- 
tion funded by the Telecommunications In- 
dustry Association (TIA). 

Vocoders work by using a speech analyzer 
to convert analog speech waveforms into a 
digital data stream. The vocoder models a 
segment of the waveform to estimate, quan- 
tify and code the speech before transmission. 


Dominick Arcun is product manager for EDACS Sys- 
tems at Ericsson Private Radio Systems in Lynchburg, 
VA. IMBE is a trademark of Digital Voice Systems, 
EDACS js a trademark of Eriesson Private Radio 
Systems. 
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Rural Telephone telephone set to operate wireless at a remote location. 


(RF equipment not included). 


CD-2 Decodes and displays; 51 CTCSS, 112 DCS 
and 16 DTMF's. Has serial port and optional data 


Communications management software for your PC. 
Decoders LT-2 Decodes all LTR” data. Displays User ID, home 


channel and DTMF. Has serial port and optional data 
management software for your PC. 


Phone/Radio 6800 Aiiows use of base control station (even trunked) 


from all in-plant keyset or PBX telephones. 
Remote 


To learn more about our line call 
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® Connect Systems Inc. fry" Boe, e4d-7371 
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Ventura, CA. 93003 Website www.connectsystems.com 
: {product info online) 
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The data stream also must be compressed to 
fit within a land mobile radio channel. On the 
receiving end, the vocoder converts the digi- 
tal stream into artificial speech sounds 
through =the use of a speech 
synthesizer, 

The effects of channel degradation in digi- 
tal radio, however, make it difficult to design 
a vocoder with a near-perfect rendering of 
the user’s voice. For this reason, a vocoder 
designed for extremely low bit-error rates 
(BER). such as those found in landline tele- 
phone communications, will not perform well 
in the harsh environment of wireless two-way 
radio. 

To avoid channel degradation, designers 
must implement methods of making the vo- 
coder operate effectively at high BER. Ac- 
cording to Digital Voice Systems (DVSI), the 
developer of the IMBE vocoder, and Ericsson 
Private Radio Systems, which licenses the 
vocoder for use in many of its radios, several 
techniques can diminish the effects of high 
BER found in wireless communications, 
These methods, used in the vocoder algo- 
rithm design process and in the implementa- 
tion of the vocoder in mobile radios, include 
balancing coding gain and error persistence, 
interleaving, error mitigation and forward- 
error correction. 

Achieving the necessary balance between 
coding gain and error persistence is done by 
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Figure 1. Digital features include increased services and functions such as voice and data 
flexibility and privacy/security. Improved voice quality Is also a benefit. 


reducing the number of previous frames in 
speech used to predict the parameters of the 
current frame. Because the speech waveform 
varies little from frame to frame, it’s easy to 
use previous frames to construct the param- 
eters for the current frame. But when channel 
errors occur, those errors tend to get strung 
out over a long period of time because the 
current frame is dependent on previous 


frames. This string of errors reduces the qual- 
ity of the radio user’s voice. When the vo- 
coder uses a prediction coefficient (between 
() and |) to construct the parameters of the 
current frame, the dependence on previous 
frames is lessened, DVS] has determined that 
prediction coefficients of 0.7 for low-pitched 
speakers and 0.4 for high-pitched speakers 
produce the best coding gain with the lowest 
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Dual-Band: Cellular/PCS 
Vehicular Antennas 


Available in “On-Glass”® 
and magnet mount options 


Answers customer needs 
for dual-band car kits, 
portable phones 


Dual System: Cellular/GPS 
Vehicular Antennas 


Capitalizes on patented 
technology with built-in 
GPS options 


Requires only one 
installation for both 


applications 
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= Interchangeable adapter cups. : Ee me 
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Call for our comprehensive catalog describing in Analyzer i1@ 


detail our innovative line of Analyzers( Condor: 


error persistence. 

Interleaving is another process that reduces 
the potential of channel errors affecting a 
large section of the reproduced speech. When 
errors occur in bursts — a frequent occur- 
rence as signal power fades — they can break 
error control codes and create a noticeable 
gap in the audio at the receiving radio, Inter- 
leaving combats this problem by actually 
“mixing up” the bits as they are transmitted 
over the air. With this method, an error burst 
will be broken into several small error pieces 
that are more easily corrected by the error 
correcting codes. 

Channel degradation is lessened by using 
various means of error mitigation to reduce 
the impact of uncorrected errors. These strat- 
egies include adaptive smoothing, which re- 
duces the frame-to-frame variation in frames 
with high error rates, and frame repeating, or 
repeating the parameters of the previous 
frame when a frame contains a high number 
of estimated errors. These error mitigation 
Strategies are important to the user because 
the radio output will be muted if the preva- 
lence of errors becomes too great for the 
vocoder to accurately represent the speech. 

Vocoder technology also can be enhanced 
through forward-error correction, a process 
in which additional bits are transmitted along 
with the speech bits used to detect and cor- 


SPEECH & 
CHANNEL 


CODING 


4.44+2.7=7.1 kbps 


CHANNEL 
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Next-generation digital system with advanced features. 


Taken together, these design elements and 
enhancements allow vocoders to present 
close representation of a radio user’s voice, 
Test results from the TIA-funded study would 
seem to bear this out. Radio users were asked 
to listen to vocoded speech over four vocod- 
ers operating under a variety of conditions 
and to rate the speech on a scale of one to 
five, with five being the highest. The radios 
were used while stationary and while at dif- 
ferent speeds to achieve fading characteris- 
tics. Under each of the seven operating con- 
ditions, the [MBE vocoder scored highest. 

Improved vocoder technology is expected 


trunked radio. Ericsson is using the IMBE 
vocoder in many of its radios and mating the 
technology to its Enhanced Digital Access 
Communications System (EDACS) trunked 
radio system. 

Adoption of improved vocoders such as 
the IMBE in mobile and portable radios has 
proven in studies to be an effective method 
of enhancing the quality of digital trunked 
radio systems. Combined with the other 
benefits of digital trunked radio—fast ac- 
cess, high capacity and security—the IMBE 
vocoder will give law enforcement agencies 
and other users many reasons to consider 


rect errors that occur during the transmission. to gain rapid acceptance as a part of digital going digital. a 


UHF trunking is a smart idea, It's spectrum efficient 
and has plenty of profit potential for an operator. But 
don’t stop there. If you're constructing a system or plan- 
ning to soon, build your system “smart” with Ritron’s 
RRX-450 synthesized repeater. 

The RRX-450 repeater is the intelligent choice 
because it offers so much for so few dollars. For starters, 
it easily connects to trunking controllers through a dedi- 
cated internal connector, eliminating interface hassles. 

The RRX-450's superior technical performance is 
well suited for crunking environments. It has excellent 
transmit modulation bandwidth and linearity, allowing 


Constructing a UHF 
Trunking System? 


Build it “Smart” 
with the Ritron RRX-450 
Synthesized Repeater. 


trunking control data to pass through cleanly without 
any distortion. And it can easily drive a 100 Watt 
power amplifier with 6 Watts of input and still operate 
at continuous duty. 

All of these features make Ritron’s RRX-450 the 
competent choice for your trunked radio system at a 
cost that’s hundreds of dollars below the competition: 

* DB-25F trunking controller interface 

® Ventilated rack mount enclosure with 
cooling fan 

® UIEF and VHF* Models 

* 8 & 36 Watts output power 

* 110/220 VAC operation 

* CTCSS/DCS Signalling 

* 12 VDC trickle change w/Auto cutover 

* Flexible PC Programming 


Call us at 800-USA-1-USA or FAX 800-251-RFAX 
and find out about the smart solution 
for your UHF trunking system. 


MADE IN THE 
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RITRON, INC. 


Wireless Communications Products and Systems 


* FCC type acceptance pending 
(available for international sale) 
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SmarTrun 


Head of the Class 
with A Great Future 


Many astonishing improvements in our new ST-853 Enhanced 
Digital Trunking Controller have made SmarTrunk IJ easier to 
program, more secure, higher capacity... in short, a smarter 
system. Designed for larger single-site trunking systems, 
the new ST-853 is fully compatible with your existing 
SmarTrunk II mobile logic boards. What's more, the new 
ST-853 offers improved operation for dispatch applica- 
tions at a fraction of the cost of other trunking systems, 


For the system operator, the new ST-853’s expand- 
ed memory can accommodate up to 4,000 subscribers and 4,500 
call accounting records with even greater system security. A built-in serial 
bus linking all channels at a site provides one-step system programming 
and improved channel management. New programmable subscriber 
profiles provide a greater selection of user parameters to optimize 
your system for dispatch, radiotelephone or mixed applications. 


For the radio subscriber, a new generation of SmarTrunk II 
logic boards offer faster channel access, “all-call” as well as group 
and individual calls, multiple channel banks for system roaming 
capability, and improved function- 
ality for radios without keypads. 

All the more reasons why 
SmarTrunk II, with over 3,000 
systems in use worldwide, will 
stay at the head of the class into 
the next century. 


Typical software screens, top to bottom: 
On-line Set-up, System Configuration, 
Edit Profile, and Subscriber Data Base. 
PHONE US NOW 
FOR FULL FACTS 


SmarTrunk Systems, Inc. 
23278 Bernhardt Street 
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Circle (32) on Fast Fact Card 


2G RF tools optimize capacity 
in PCS networks 


A new generation of RF tools is emerging that can save time and 
money in optimizing newly launched PCS networks to their capacity potential. Forward 
projections of network performance under increasing traffic load are required to 
accomplish optimization, based on actual switch data. 


By Terry S. Cory, P.E, Cameron Crum 
and Ramsay Decker. 


PCS networks will be capable of han- 
dling more than 10 times the capacity of 
their analog cellular counterparts at matu- 
rity—in terms of offered traffic load den- 
sity in erlangs per square kilometer. This 
is not only because of the additional chan- 
nels per sector afforded by using digital 
technology, bul also because of the smaller 
cells that can be used and the distributed 
switching and call processing of the base 
station controller (BSC). Networks will be 
optimum if the capacity matches the geo- 


graphic pattern of offered traffic load. 

The increased capacity will be achieved 
with increased capital costs. Mistakes in 
building more costly infrastructure, compared 
with the competition, may limit the viability 
of the network in any given market. 

Many of us have been surprised that 
initial PCS launches often require more 
cells than originally expected to cover an 
area. Other cost variables also affect PCS 
network expansion. They depend on the 
geographic patterns of traffic load with 
subscriber growth, expanded services and 
rate plans. These patterns ure difficult to 
predict in advance because of competition 
and rapid technology advances, 
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Figure 1. Propagation in the presence of two chia tannes, 30m high, located at 1,000m and 
1,500m. Note the interaction of diffracted and specular reflected energy in the recovery 
regions beyond the obstacles. The signal jumps on top of obstacles because the mobile is 
assumed to be there. 
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Figure. 2. This is the ae as Figure 1, except that the obstacle height is z Soin: 
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The roadmap to avoid costly mistakes 
for phased capital expenditures in infra- 
structure requires forward projections of 
network performance under increasing 
traffic load. Such projections will use ac- 
tual traffic data from the switch as a basis 
and will define decision points for capital 
investment in a portion of the network. 
Decision milestones include: 

(1 when to increase capacity with a cost- 
effective antenna change only. 

J when to add an additional carrier to an 
existing sector. 

14 when to add an additional sector to 
an existing sile. 

LJ where to add an additional site(s), 

11 where to add an additional BSC. 

Such projections are beyond the capa- 
bility of existing RF planning tools that 
incorporate empirical COST 231 models. 
A new generation of tools is needed to 
optimize existing PCS networks. Capabili- 
ties required in the new tools include: 

the ability to predict coverage in small 
cells in the near-zone (foreground) of the 
base station and/or large diffracting objects. 
COST 231 models predict in the far-zone 
only. For a street-level user. the foreground 
boundary is at a range of Ikm for every 100 
feet of antenna height at PCS. Most of small 
cell areas are in the foreground. 

J the ability to predict performance for 
users in buildings. elevated above street 
level, due to building penetration. 

— the ability to make a true statistical 
prediction of C/I. 

the ability to compute the data 
throughput rate available by considering 
modulator performance to time-variable 


Cory is the CEO and Crum is vice president of technol- 
ogy for Wave Concepts International. Dallas. Cory’s 
email address is tcory@wavreconceptsintl.com. 
Decker is a radio propagation consultant in Cedar Rap- 
ids, TA. 
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radio transmission is safe from sophisticated interception, 
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Communications Platform. 


Seneca provides secure communications for agencies with 
the highest level of security requirements including: 


« National security agencies 

¢ U.S. Federal civil agencies 

¢ Military law enforcement 

* International police agencies 


Seneca’s control microphone has a state-of-the-art design WIRELESS 
that remotely controls multiple radios, data and imaging 
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interference, envelope fading. and dispersion. Diane BATH PROFILE FOR PCS rfeo2: 

J the inclusion of post-processing algo- 1000 eatin —s 
rithms to characterize the reflective proper- 
ties of clutter by morphology. 

{4 an inherent prediction accuracy that 
is significantly less than the expected C/I 
variability of a link within the target cell 
due to interference (or noise rise within a 
CDMA cell/sector). 

(a sigma () of less than 6dB is re- 
quired: cell-edge C/I ¥ of 8.5dB is ex- | : ATH. DISTANCE(n). ed 
pected: the CDMA noise rise to the instae $L-—————— Sabie oA ASL Seiad TERRAIN 
bility point is 6.5dB. 

Q use of both high-resolution terrain 
database, with the ability to add manually 
derived clutter from field data, and maps. 

A predictive propagation modeling 
technique has been developed by the Com- 
munications Research Centre of the Cana- 
dian government. Ottawa. Ontario, that 
performs a quasi-exact diffraction calcula- 
tion in two dimensions when high- 
resolution terrain and clutter profile data 
is available. The calculation engine em- 
ploys the Fresnel-Kirchoff! method devel- ss 
‘et By wi sawn Wihitteker. fe is & Figure 4. A sequence of 10m-high obstacles approximating a suburban apoio: The 
physical-optics-based wavefront model, — gpacing is 40m-60m. 
and il separately computes the direct and 
specularly reflected Huygens source fields — transmitter according to equally spaced points validated against measured data obtained 
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in a chained calculation, sequentially, point- in the terrain/clutter database. by the U.S. government and is estimated 
by-point, in range away from a base station The Fresnel-Kirchoff model has been to have a prediction accuracy within a SdB 


If you depend on your batteries, here area 
few things we think you should know... 


Our unique battery processing and reconditioning systems are widely recognized as the very best g 

available. Even the US Military says so, and who's going to argue with them? From the ‘ground up, our | 
system designs are superior in many ways. Simply put, it means we offer you more capabilities, more s = 

reliability, for more battery types. with a better. simpler interface than any other system - period. For example, | 

we Offer intelligent, truly simultaneous processing of up to 252 batteries faster than others process 4! e 

i 

—— 

Our technological leadership is thanks in part to our ability to provide custom-designed solutions when ; 

customer needs exceed existing industry capabilities. That's how we pioneered the only true e 
reconditioning charger. That's also how we created the only true Smart Battery Processing Sysiem.—— 7 


We've been leading the industry since 1986; so don't let the other guys mislead you. As they announce their 
“industry firsts". we want you to know that they've never even come close to gaictiog up. 


3 Our customers report that after using our reconditioning systems, many of ‘their 


battenes are actually in better shape after 3 years of use than they were new out 
of the box! This is why our systems often pay for. themselves inless 
than a year. Most people just don't believe it until they see it, ‘so call us 
loday to see how you can benefit trom The BatteryPRO Advaniage. 


BA r : _— ) A | When the performance of your batteries e 
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ies semua: and death, why would you settle for e 
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April 28-30, 1999 
Las Vegas Convention Center 
Las Vegas, Nevada U.S.A. 


n the competitive markerplace of mobile communications, you 
simply cannot afford to be left behind. The International Wireless 


Communications Expo takes you to the forefront of merging 


technologies, new specialty applications and effective strategies for the 
future with a first rate conference program and over 1,350 booths on 


the exhibit floor. This show has an unparalleled mix of information, 


innovation and inspiration you won't want to miss! Presented by: 
ae CELLULAR r * 
You'll gain insight on... &MOBILE Manis Radio oes 
. . ' . oo MOBILE. echnology. V IEW 
* Mobile Radio Business Success Opportunities 
With s ther PRIMEDIA In licati 
* New Technology * Regulatory Issues ith support from these other tertec publications: 


RF Design, Satellite Communications, Global Telephony, Telephony 

* Public Safety Applications * Reselling Opportunities ’ 
Produced and managed by: Intertec Trade Shows & Conferences 

* International Business * Special Commercial Applications adivision of PRIMEDIA Intertec 


QUESTIONS? Call: 1-800-288-8606 or +1-303-220-0600. 


Contact IWCE 99 today to receive the details. 


BB Please send me more informatin on ATTENDING s Please send me more informatin on EXHIBITING. 
ea I'm interested in speaking at a session 


YES! PLEASE CONTACT ME FOR MORE INFORMATION Address: 


“International guests, pleaw inclide country and city codes 
** Ifyou do not wish to receive email from us, please leave blank 


PLEASE RETURN TO: IWCE 99 « Intertec Trade Shows & Conferences 
9800 Metcalf Avenue * Overland Park, KS 66212 U.S.A.* Or FAX: +1-913-967-1900 


Call DC Termination Panel 
ermination Panels 
d US. Tone Remotes 
Tone Termination Panels 
Local Extensions 
Multi-Channel Remotes 


941 Hensley Lane » Wylie, TX’ 75098 
Voice (800) 869-9128 » Fax (888) 437-5360 
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At IDA WE DON’T 
PUT THE SAME PRIGE 
ON PERFORMANCE AS 

THE OTHER GUYS. 


450/800/900/220 MHZ COMPATIBLE. 
Advanced SMR Trunking Logic and Interconnect that 
improves your return on investment because you invest less 
to begin with. That’s why IDA makes the most SENSE. 


IDA CORPORATION 8 62 , ae 


1345 West Main Ave., Fargo, ND 58103 | 6OU- | 2d 
www.idaco.com AX | 
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standard deviation using |-arc-second terrain 
data, 250m U.S.G.S. land-use-land-cover 
data in environments no more dense than sub- 
urban morphology. 

High-precision predictive RF tools have 
recently been introduced by Map Info [DB 
Planner] of Troy, NY, and by Wave Con- 
cepts International [Athena] of Dallas, that 
embody the Fresnel-Kirchoff technology 
and that are being tailored for the PCS 
optimization market. The first U.S. license 
for the technology is held by Bibey Engi- 
neering of Arlington. VA. A tool by AMCI 
of Omaha, NE. embodying the technology 
has been in private use for several years. 

To illustrate the power of the Fresnel- 
Kirchoff method in predicting diffraction 
properties along radials, The plots shown 
in Figures 1-4 on pages 40 and 42 were 
created by the Athena Profiler. The graphs 
show both field strength for 90% reliabil- 
ity in dBu and the terrain profile in meters 
on the same graph, The Profiler permits 
obstacles to be manually added to the ter- 
rain height. These plots, each given as 
43kB JPEG images, have a lot in common: 

J 150 points calculated, 125 points dis- 
played (2.5km range), uniformly spaced. 

LJ 20m increment (point-to-point 
resolution). 

Q) 100-foot antenna height. 

4 Allgon 7200 antenna, 0° downtilt. 

J mobile antenna four feet above 
ground or clutter. 

4 C-block PCS frequency. 

4 2W from transmitter, 2dB losses. 

J location; residential Santa Barbara, 
CA, 3-are-second terrain data linearly in- 
terpolated to the 20m interval. 

UO light vegetation; three 15-meter ma- 
ture trees per acre. 

UY surface roughness of 2m RMS, 

It is clear that this degree of resolution 
would be impossible to obtain with any 
empirical model that depends on averag- 
ing of terrain height to enable an above- 
ground performance calculation. In these 
profiles, the effects (foreground peaking 
and nulling) of specular reflection have 
been minimized through the choice of the 
2m surface roughness parameter. a 
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By Michael J. Major 


Satellite communications will be generat- 
ing revenues of $35 billion a year by 2005, 
according to Forrester Research, Cambridge, 
MA. 

What does this growth of satellite commu- 
nications mean, and how will it impact land 
mobile communications? 

The questions are simple. The answers are 
a bit less so. The reason is that change is 
coming about so quickly, and it’s hard for 
technical professionals to keep up. Naturally 
it’s even harder for average people who are 
attempting to incorporate this technology into 
their daily lives, 

In the beginning, the granddaddy of satel- 
lite communications was INMARSAT, 
started in 1978. It originally stood for the 
International Maritime Satellite Organization. 
As these communications spread from ships 
to land vehicles, the name was shortened to 
the International Satellite Organization, al- 
though the acronym remained the same. 
Eighty-three different countries are now in- 
volved in the INMARSAT consortiums. 

The INMARSAT satellites cover the 
globe, except for the polar regions. Some 
other organizations. such as TMI and the 
American Mobile Satellite Corporation, with 
one satellite each, cover only North and 


Central America. 


The land mobile communications feeding 
off these satellites have oriented to specific 
vertical markets such as trucking, oil and gas, 
mining, governmental and non-governmen- 
tal aid agencies and military peace-keeping 
organizations. But over the past few years, a 
new generation of satellites is scheduled to 
populate the skies. It is these new satellites 
that promise to revolutionize this industry. 

Two main technological advancements 
have made these new satellites possible. The 
first is that they fly much lower, as opposed 
to the original stations that orbit 360 miles 
above the equator, Consequently they are 
called Low Earth Orbiting Satellites (LEOS). 
The old ones took a half-second to transmit a 
signal from earth, The new ones, much closer 
to earth, transmit almost instantly. The half- 
second delay is all right for broadcasting, but 
it is not well suited for interactive exchanges. 

Jack Prichett, manager of public relations 
for TRW Space and Electronics Group, 
Redondo Beach, CA, said that the shorter 
distance has resulted in the need for shorter 
antennas. “The trend in this field, as in all 
electronics, is toward more capability in 
smaller packages” he said. The previous sys- 
tems had been reduced to about 10 pounds 
and the size of a laptop computer, which was 
suitable for the traditional vertical applica- 


tions. For instance, such a size and weight 
could be conveniently built into a truck. 

However, the real revolution now is that 
these systems are reduced to the size and 
weight of hand-held cellular phones. And this 
miniaturization, again, was made possible 
though the smaller antennas, which are ac- 
ceptable to the not-so-distant LEOS. 

What does this portend? Nils Helle, vice 
president, sales and marketing, Stratos Mobile 
Networks, Ottawa, Canada, said that currently, 
cellular covers only 20% of North America. 
The new technology will make the other 80% 
feasible, especially in all those areas where it’s 
not feasible to set up cellular stations. 

Stratos is a service provider, linking end 
users, such as commercial shipping, oil and 
gas producers, and land transportation com- 
panies, with satellite owners. The 18-month- 
old company has entered into multiple serv- 
ice partnerships with satellite firms so that it 
can provide its customers with the most effi- 
cient mix of services required by bandwidth 
needs and geographic location. Stratos also 
has developed some proprietary satellite com- 
munications software and can perform cus- 
tom integration work for large users. 

But the global ramifications are even 
greater. “To put this matter in perspective, 


Major is a communications writer in Anacortes. WA. 
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throughout most of the world, you cannot 
place a telephone call.” said Roger Nyhus, 
spokesman, Teledesic, Kirkland, WA. “Most 
people in the world live at least two hours 
travel time to a telephone. There are now 
more phones in Manhattan than in all of Af- 
rica. The new satellites will provide the same 
quantity and quality of service in Africa as 
there now is in the U.S. and Europe.” 
There are three major types of LEOS. The 
first are the little LEOS, such as ORBCOMM, 
which are the satellite equivalent of a paging 
store. Big LEOS are the equivalent of cellular 
with low data rates and narrow bands. The 


furthest along are the satellite equivalents of 
fiber optics, which are fundamentally differ- 
ent from the little and big LEOS: The only 
thing they have in common is their lower 
satellite orbit. 

Teledesic, a company backed by the U.S. 
cellular pioneer Craig McCaw and Microsoft 
chairman Bill Gates, offers the third type. 
This is not a mobile hand-held, but rather a 
fixed broadband service, offering a data pipe 
for connecting computer networks through 
wireless links at super-high speed to the 
Internet, along with services such as 
videoconferencing and interactive multime- 


Digital ANI: Compatible with 
Motorola’ MDC-1200° 


Micro-Miniature ID-12 


Motorola and MOC-1260 are ragistored trademuirks ol Motorola lec 


Manufactured by Control Signal® 
the ID-12 ANI encoder is a cost- 
effective way to upgrade all the 
radios in your fleet with ANI that 
is compatible with Motorola MDC- 
1200. Works in all radios, and its 


tiny size (.59" x .65" x .12") allows 
it to fit in virtually all hand-helds. 
Has leading and trailing IDs, 
emergency, and time-out timer. 
Fleet price (100 qty) $89 ea. 


Call 800-521-2203 


[ esc, CONTROL SIGNAL 


1985 S. Depew, #7, Denver, CO 80227 
(303) 989-8000 FAX 303-989-8003 
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dia. Although this technology will not relate 
directly to hand-helds, it will be handling 
more and more telephone traffic as the latter 
moves into the Internet. 

As reported by Forrester Research, “Glo- 
bal Mobile Personal Communications by Sat- 
ellite (GMPS), to use the phrase coined by 
the international Telecommunications Union, 
is expected to allow ‘seamless global mobile 
fax, messaging, data and two-way voice and 
broadband multimedia on small. hand-held 
phone sets, computer-mounted terminals. and 
laptop computers.’ 

“A crucial agreement signed at the ITU on 
July 18 last year has paved the way for world- 
wide cooperation enabling GMPCS systems 
to be introduced quickly. There had been seri- 
ous worries about loss of revenues by develop- 
ing countries which saw the satellite systems 
by passing their Earth-bound networks.” 

The major interest for land-based mobile 
communications lies in the big LEOS. Cur- 
rently there are three main contenders. A 
leader is Iridium, a consortium led by 
Morotola. It is developing a network of 66 
low-orbit satellites. Iridium’s competition 
includes ICO, a subsidiary of INMARSAT, 
and GlobalStar. 

Forrester reports that these LEOS are ex- 
pected to be in strong demand for three spe- 
cific markets: global mobile voice, rural con- 
ventional telephone services and international 
broadband data transmissions. Again, the glo- 
bal mobile voice and data, offered by the big 
LEOS are attracting the most attention, 

If you're interested in these new mobile 
satellite hookups, where do you go? Here the 
answers become a bit fuzzy because, so far, 
it’s all promise, with nothing contrete created, 
yet. This is not to suggest that what is being 
offered is a satellite equivalent of vaporware, 
The big effort to date has been the financing 
and building of the infrastructure. The new 
satellites will begin to be deployed this year. 
Iridium is scheduled to be deployed in No- 
vember, as of this writing. GlobalStar and 
ICO will add to their systems in 2000. 

The main differentiation in services may be 
in the form of data, rather than voice, Those 
satellite operations that can offer sufficient 
bandwidth, efficient file transfer protocols and 
access to the Internet and corporate Intranets 
may be the winners. Systems with low 
throughput, designed solely for voice trans- 
mission, may find it more difficult to compete. 

But the real sources of information and 
specific array of services to be offered will 
probably best be sought through the service 
providers. Soon, there will be many of them to 
choose from. Helle, of Stratos Mobile Net- 
works said, “The new consortia are knocking 
on our doors very hard now. Now that they've 
made all those big investments, they are won- 
dering how they will get their products to 
market and are facing the reality of these cus- 
tomers who need to be dealt with.” a 
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Welcome 


to 
Advanced Charger Technology 


PERFORMANCE 
= ANY 


GATIERY POWERED DEVICE 
Wo Make Batteries Better 


Enter actcharge.com 


Advanced Charger 
Technology 

The Activators by Advanced 
Charger Technology charge and condi- 
tion two-way NiCD batteries in 30 
minutes, provide maximum capacity 
every charge and triple battery life. Six 
models include multichem charger for 
IDEN portables. 


www.actcharge.com 


Allen Telecom 


Allen Telecom designs and manufac- 
tures products to enhance the perfor- 
mance of wireless communications sys- 
tems. The company offers cellular, PCS, 
land mobile, paging and wireless data 
transfer products to carriers and opera- 
tors as well as OEMs. 


www.allentele.com 


Dspatch and Dspatch32 series of color 
touch-screen, integrated radio/telephone 
console systems are now available with 
new and enhanced features. Dspatch 
software release 3.1 is being shipped 
with all new systems and existing 
Dspatch users are being upgraded. 


www.avtecinc.com 


Battery Products 


Battery Products provide batteries 
for cellular phones, two-way radios, 
pagers, camcorders, medical equipment, 
professional flashlights, exit lights, re- 
chargeable sealed lead acid, monoblocs, 
cordless phones and all dry. Safety and 
tactical use Lightsticks’ five minutes to 
12 hours duration. 


www.batteryproducts.com 


Citel 


Citel manufactures surge suppressors 
for ac power, telephone and data lines. 
They are used to protect PBXs, MUXs, 
PLCs, GPS, against lightning surges 
and electrical transients. Leased lines 
and telephones lines for coaxial cable 
and twisted pairs are also offered. 


www.citelprotection.com 


Communications Specialists 

Communications Specialists manu- 
factures tone signaling equipment in- 
cluding CTCSS, DCS, two-tone se- 
quential, ANI add-on tone boards, re- 
peater tone panels, morse station identi- 
fiers, SMT chip kits and part 90 
narrowband kits. 

www.com-spec.com 


“Watch It Move”. 


Corp Ten 


Corp Ten International, a leading 
manufacturer of GPS-based tracking 
systems for commercial, government 
and military customers offers the 
Autofind and Memtrak products using 
satellite, radio and cellular communica- 
tions worldwide. 


www.corpten.com 


Daniels Electronics 


Daniels Electronics manufactures 
fixed and portable radio base stations 
and repeaters for two-way voice, 
trunking, mobile data, cross band and 
paging applications. 

www.danelec.com 


Connect Systems 


Connect Systems manufactures tour 
panels, interconnects, LTR controllers 
and system decoders. 


www.connectsystems.com 
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Base Station Antennas For 
Worldwide Wireless Networks 


Dapa Communications 


Dapa Communications is a manu- 
facturer of broadband PCS and cellular 
base-station antennas. View our speci- 
fication sheets and patterns online, or 
download them in popular software 
formats, 


www.dapacom.com 
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Laren, a leader in wireless communications 
antennas for aver 30) wears, itrodtices 
SPOTS! Iiy!i pertormancve porable 
amennas. Antennas with a difference vou can 


hear! 


Hear this. . 

Not All Portable Antennas Are Created Equal 
Portable gatentas often endure extreme 
operating conditions cael physical abuse. to 
addition, actus! perfortiance varies greatly 
depending on antenna type. this makes 
selecting the right porkabhe stent it 
challenge, Linen SPOTS! ire designed 
and built ta withstand the most demanding 
applications and provide superior electrical 
performance tor elesr, coutinunts 


COPTTITNCALLONS 


Hear this. . Design and Materials Make a Difference 
Laren utilizes adyinced electrical designs, ind 
premium matenitls to produce SPOTS! 
portable antennas Copper plated, hand drawn 
stevl and bronze coated steel braid provide 
superior signal radiation with maximum 
structural integrity. Each antennit ty covered in 
the toughest OEM specified polyurethane 
compound for resistinee to water, cracking or 
permanent bending 


For more inlrmadion on SPOTS! portable 
antennas, or itfree copy ad the Larsen 

Porlable Antenna Sourcetoak and Training 
Guide fejturiny SPOTS, contact Larsen itt 
SOH)-426- 1656. 

SPOTS. . Hear the Difference. 


(Larsen 


800 426-1656 US. 800 663-6734 Conada 


www.larsenet.com e-mail: larsen@larsenet.com 
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Dataradio 


With more than 600 systems in- 
stalled nationwide and partnered with 
the best names in mobile data applica- 
tions technology, Dataradio designs, 
develops and integrates wireless com- 
puting networks. 


www. dataradio.com 


Doppler Systems 


Doppler System's Web site offers ap- 
plications notes. software upgrades and 
product information for all of the 
company’s direction finding products. 

www.dopsys.com 


INSPEC 


[EE is a major information provider 
through its INSPEC and publishing 
divisions. IEE books cover numerous 
areas of science and technology re- 
search including telecommunications. 
The publication. Spread Spectrum in 
Mobile Communications, illustrates 
how IEE’s INSPEC database can help 
in research. 


www.iee.org.uk 


Larsen Electronics 


Larsen’s Web site now features its 
200+ page Antenna Sourcebook in 
PDF format. Whether you want to view 
one page or download the entire cata- 
log, the ASB is now at your fingertips, 

www.farsenantennas.com 
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COMMUNICATIONS 
Harris Communications 


The wireless sector of Harris Com- 
munications provides microwave and 
wireless loop systems; secure radios, 
national law enforcement; analog and 
digital television and radio systems; en- 
hanced services and digital switching 
platforms. 

www.harris.com/communications 


Hutton Communications 


Hutton Communications is a dis- 
tributor of wireless communications and 
power systems products to carriers, 
dealers and self-maintained end users of 
wireless communications systems. 


MOrKetrenNcs 


Word s Leacing Tastntaiter of Oy fraless Equipment 
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& English or Espanol 


Marketronics Corporation 

Marketronics produces wireless 
equipment from more than 100 manu- 
facturers available through an online 
catalog. It also contains information 
about new products, including the Spe- 
clals section. 


www. marketronics.com 


Mobile Radio Technology 


The MRT Web site can be used to 
submit letters of comment to the “Let- 
ters” department via editorial email. 
Learn more about other PRIMEDIA 
Intertec publications such as Cellular 
& Mobile International and shows and 
conferences such as [WCE °99, 


www.intertec.com/mrt.htm 


www.huttoncom.com 
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Omnicron Electronics 

Voice logging recorders from 
Omnicron automatically document im- 
portant two-way radio and telephone 
conversations. The recorders are voice 
activated with time and date, instant 
review and fail-safe alarms. Visit the 
Web site for full information, 


www.omnielectronics.com 
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Optoelectronics 


Optoelectronics is a manufacturer of 
nearfield test receivers, frequency re- 
corders, frequency counters and tone 
decoders. It also tests two-way radios 
for CTCSS, DCS, LTR and DTMF. The 
company offers ways to track and moni- 
tor Motorola type I and II systems on 
any frequency band with the new 
Optocom communications receiver. 


www.optoelectronics.com 


RadloSaft 


2 Custumne Fitwnity" company 


RadioSoft 


RadioSoft is the leading writer of 
software for the radio industry. The 
flagship software includes GIS, map- 
ping, advanced propagation predic- 
tion and databases of existing sites. 
RadioSoft offers domestic and inter- 
national packages with discounts for 
multiple licenses. 


www.fadiosoft.com 
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Dediead to Serving the Caauaier 


Ritron 


Ritron is a leader in the design and 
manufacture of cost-effective profes- 
sional radio communications systems, 
Ritron products range from affordable 
Jobcom jobsite portable radios to Pa- 
triot repeaters, mobiles, trunking por- 
tables and sophisticated data telemetry 
systems, All Ritron radios are built in 
the United States. 


www.ritron.com 


Setectone, Ine. 
enn mn 


Selectone 


Selectone manufactures a full line 
of encryption products for the two-way 
industry, including ANI, CTCSS, 
DTMF, burst tone, remote control and 
two-tone sequential products. 
Selectone also does custom product 
design and manufactunng. 


www.selectone.com 


Repeater Technologies 


Repeater Technologies offers Re- 
peaterhybrid networks with Over-the- 
Air 850C and 1900C network repeat- 
ers for cdmaOne networks, 
Repeaternet network management 
software and RepeaterCAD engineer- 
ing design tools. 

www.repeaters.com 
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SmarTrunk Systems 


SmarTrunk Systems is the manufac- 
turer of the SmarTrunk IT De-central- 
ized trunking system. SmarTrunk II is 
a low-cost, user-friendly UHF/VHF 
trunking system. It can be easily in- 
stalled on your current repeaters with- 
out any additional requirements or 
licenses, 


www.smartrunk.com 
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SPECTRUM 


This book presents: 


© Modern Mobile Communication 
concepts 


® Detailed Case Studies 


* Practical Implementation Issues 


Communication presents the 
concepts of modern mobile com- 
munication and discusses the user 
requirements and operational 
environment which influence 
mobile systems design. 

The book contains detailed case 
studies that illustrate practical 
issues involved in implementing 
spread spectrum technology. 
Autbors. O. Berg; T Berg; S. Haavik; 
SE Hjelmstad,; and R. Staug. 

ISBN: 0 85296 935 X - Hardcover, 480 pp. 
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Sonik Technologies 


Sonik Technologies manufactures 
wireless products. The standard prod- 
ucts include the Skyline, Datalink and 
Fireline families of wireless modems for 
telemetry and control, and the Pagepro 
paging transmitters. 

www.sonik.com 


Thunder Eagle 


Thunder Eagle is a designer, manu- 
facturer and distributor of weather alert 
radios for emergency management and 
other professional users. The Weather 
Eagle radios find the strongest NOAA 
weather radio channel. 
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Wireless System Products 


Welcome to TELEWAVE on the Web! 


Plozse view our tatast Wireless Product Catziog 


Telewave 


Telewave’s Web site offers list pric- 
ing and basic specifications for more 
than 1,000 products designed for wire- 
less communications systems, including 
conventional two-way radio systems, 
cellular, SMR, trunking, paging, public 
safety and broadcast services. 

www.telewave.com 


www. thuneagle.com 


TelePath 
is an authorized 
distributor for the... 


(A) MOTOROLA 


T$10 Portable 


In Stock Now 


Available for Immediate Delivery 


Dealers 
The TS10 Portable is a Full Margin Product 


Call Today 
1-800- 292-4 700 


1-510-656-5600 


Authorized Motorola Distributor 
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Transcrypt International 


Transcrypt International provides 
information security and wireless com- 
munication products. Transcrypt’s se- 
curity products prevent the unautho- 
rized interception of sensitive voice and 
data communications. In addition, 
Transcrypt manufactures mobile and 
portable radios and systems. 


www. transcrypt.com 


Trident Micro Systems 


Trident Micro Systems designs and 
manufactures products for trunked ra- 
dio system operators worldwide. 
These include the TNT series of 
trunking controllers, CR-355 call 
router, airlime logging devices and 
voice mail systems for SMR. 

www. trunking.com 
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TX RX Systems 


TX RX Systems is a division of the 
Bird Technologies Group. Visit the 
Web site for further information on 
multicoupler systems, signal boosters, 
antennas, duplexers, cavity filters and 
RF components. 


www.txrx.com 
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Vertex Radio 
Communications 


Vertex manufactures low-band, 
VHF and UHF portables, mobiles, 
base stations and repeaters. Leading- 
edge technology sets Vertex Radio 
Communications apart. 


www. vertexradio.com 
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VoCom Products 


VoCom Products is a designer and 
manufacturer of RF power amplifiers. 
VoCom specializes in high-efficiency 
power applications for FM-modulated 
communications systems. Customers 
include wide-area paging providers, 
community repeater operators and state 
and federal government agencies. 


www.vocomrf.com 
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WE&W Associates 


W&W Associates is a leading U.S. 
manufacturer of two-way radio replace- 
ment batteries, chargers and analyzer/ 
conditioners. Over 200 charger and 
analyzer adapter cups are available for 
land mobile radios, cellular phones, 
camcorders and laptops. 

www. wwassociates.com 


_ntroduc ing the n new... | 


A 
HAND HELD 
RECEIVER |; 


The Mongoose is a light 
weight receiver that’s 
ideal for quick indoor 
sweeps by propagators. 
Internal memory stores signal % 
strength that can be output to 
a PC with a serial cable 
Large graphic EL backlit display 
allows user to view any 3 
channels simultaneously 
Rechargeable Ni-Cad Battery 
Audio can be heard through 
headphone jack or an internal 
speaker 
Available in most popular 
frequency formats 
Weighs under 5 Ibs. 
(Including battery) 


h 4 se is just one of many exceptional 
design solutions from Berkeley Varitronics. 
Call us today for more information: 

37 / Fax: (732) 548-3404 


internet: http:/Avww.bysystems.com 
E-mail: info@bysystems.com 


When you need more than 
the Champ Ultra-Lite 
and not ag much as 

a Champ, you need 

the Mongoose. 


BERKELEY 
VARITRONICS 
SYSTEMS 
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| Thousands in use over seven years . 
. TERO FAILURES 


° Proven-Relaibility 
¢ Most configurations 
“Coaxial relay ey has 


to TohTsu Coaxial cave in 


our high power amplifiers. 
Since then, we have not 
experienced a single coaxial 
relay failure”. Ted S. Henry 


Henry Radio carries the full- 
line of TohTsu coaxial relays 
in stock for immediate 
delivery. Most common 
configurations and connectors 
are available ... AT VERY 
REASONABLE PRICES! 


CALL TODAY...! 


TOLL-FREE (800) 877-7979 


RADIO 


2050 South Bundy Drive 
Los Angeles, CA 90025 


Phone (310) 820-1234 
FAX 310-826-7790 
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technically speaking 


The backup plan 
(Plan B?) Part Il 


By Harold Kinley, C.E.T. 


Last month [ discussed the evolution of 
fire detection and communications systems 
within the South Carolina Forestry Com- 
mission (SCFC). The move 
from the old to the new was not 
without pain, and the new has 
not been the great panacea that 
some might have expected. Our 
whole way of doing business, 
both with our external custom- 
ers (John Q. Public) and inter- 
nal customers (SCFC employ- 
ees), has changed, and we 
haven't stopped evolving yet. 
Change leads to more change. 

When our simple (simplex) 
radio system was in place, each 
lookout tower had a base sta- 
tion, as shown in Photo | at the 
right. The tower attendant usu- 
ally lived in a house on the same 
premises with the lookout tower. 
It was far more than a job—it 
was a way of life. At least one of 
those sites was on an isolated 
mountain top with only the 
lookout tower and the log cabin 
for the attendant’s residence. 
The attendant was snowed in for 
as much as six weeks in winter, 

Anyway, no lightning protec- 
tion was provided for the radio 
system—unless you call a 
simple ground rod a lightning 
protection system. The tower 
attendants, themselves, were our 
lightning protection system. 
When any electrical storms ap- 
proached the area, the attendant 
was required to open the radio 
box and physically disconnect 
each external connection to the 
radio set. This meant unplug- 
ging the coaxial line, the contro] 
cable and the power line to the 
radio set and placing the cables 
as far from the radio set as 
physically possible within the 
small space of the radio box, 
shown in Photo 2 at the right. 
What better lightning protection 
could there be? 

This system worked well when the at- 
tendants disconnected the radio before the 
storm got too close, but too often a light- 


a 


Photo 2. The Inside view of the radio box. 


ning strike some distance away could zap 
the radio before any warning of an impend- 
ing storm. [It wasn’t unusual to replace 20 
or more discrete components to restore the 
radio set to service. The base station that 
we used did not contain a single [C—only 
discrete component transistors. 

So, when the towers were removed from 
service and a repeater system was installed, 


Photo 1. The radio box, located under the lookout tower, houses the 
radio equipment. 


it would not be possible to have anyone go 
to the repeater site and physically unplug 
the radio set during a storm. It had to re- 
main on, and in service, during a storm and 
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(we hoped) survive the storm. Obviously, 
we had to get serious about lightning and 
surge protection on our repeaters as well as 
the dispatch center, contro] stations and 
area office base stations. 

First, we had to come up with a plan. 
This meant researching the subject to learn 
all we could about the theory, products and 
how to apply them to our particular needs. 
We soon found that it wasn’t 
going to be cheap and easy. We 
looked at buying everything 
commercially and found that 
approach too expensive. Then 
we considered how much of the 
hardware fabrication we could 
do ourselves. This was possible 
because we have a good metal 
fabrication shop at our central 
headquarters at the state 
capital. 

We bought ground rods in 
bulk by the hundreds. We 
bought copper sheets and rolls 
of copper flashing. We bought 
copper tubing. (If the law of 
supply and demand really 
works, then we must have 
caused the price of copper to 
rise in this area. And the con- 
ductivity of the earth in South 
Carolina must have risen dra- 
matically after we finished the 
project.) 

Much work went into laying 
ground radials, driving ground 
rods, installing bulkheads and 
mounting surge protection de- 
vices. This is hard work: dig- 
ging trenches, pounding 
ground rods and tying the cop- 
per radials to the ground rods. 
We soon found that a pneu- 
matic jack hammer was the best 
way to drive in those eight-foot 
rods. 

Photo 3 on page 53 shows a 
homemade bulkhead panel 
with lightning/surge protectors 
mounted on it. The homemade 
bulkhead consists of a copper 
plate and four stainless steel, 


Kinley, a certified electronics technician, 
is regional communications manager, 
South Carolina Forestry Commission, 
Spartanburg, SC, He is a member of the Radio Club of 
America. He is the author of Standard Radio Communi- 
cations Manual: With Instrumentation and Testing Tech- 
niques, which is available for direct purchase. Write to 
204 Tanglewylde Drive, Spartanburg, SC 29301. 
Kinley's email address is hkinley@ aol.com. 


surge protection devices for connection to 
the common ground system. 


all-thread rods to mount the plate to the 
wall. The plates were spaced six inches 
from the wall to allow access to the back of 
the panel so that antenna connectors and 
other hardware could be attached as 
needed. Two six-inch strips (cut from cop- 
per flashing) were attached to the copper 
panel and run down the outside wall to a 
common ground point. 

Photo 4 below shows how the copper 
radials were attached to the individual 
ground rods along the radial. Four-inch 
sections of copper tubing were split in half 
and then used along with stainless steel 
clamps to secure the 12-inch copper radi- 
als to the ground rods. The photo shows 
how the radials are attached along with one 
of the split sections of copper pipe used to 
attach the radials. 

Photo 5 at the right shows how copper 
flashing is attached to a wall at the dis- 
patch center where many surge protection 
devices had to be mounted. The copper 
flashing is not as thick as the bulkhead 
copper, but remember the skin-effect rule. 
We have learned from our experiences 
(good and bad) that money spent on light- 
ning and surge suppression is money well- 
spent. 


Photo 4. The 1%inch copper radials are attached to the ground rods 
as shown here. The split section of copper pipe is used to fasten the 
radial to the rod by means of two stainless steel clamps. 


So, what about the 
“backup plan” or “Plan 
B”? Well, the idea here 
is to make “Plan A” so 
solid that Plan B is 
rarely needed. Yes, | re- 
member—the best-laid 
plans.... A few of our 
repeaters are located at 
sites where backup 
power is available. We 
have several power 
generators on hand that can be hauled to 
communication sites if necessary. At the 
dispatch center, we have a base station that 
can be used with the on-site radio tower to 
communicate over a fairly large area and 
can “hit” any of the repeaters in our for- 
estry region. Most of the repeater sites are 
equipped with a table that can be used by 
a ranger to set up temporary emergency 
communications by using a mobile radio. 

In the event of a power loss at the site, 
the battery from the ranger’s truck can be 
used with extension cables to supply 
power. All of our control stations and sim- 
plex base stations are powered by 12V 
power supplies. Thus, by making the nec- 
essary Wiring arrangements, these stations 
can be powered from a vehicle's 12V bat- 
tery by simply moving a vehicle into place 
near the building and attaching cables from 
the vehicle to the base station(s). 

In Part I last month, I discussed replac- 
ing our plastic surge protectors with better- 
grade devices. Photo 6 below shows a 
couple of the plastic-encased surge devices. 
Photo 7 below shows a series-mode surge 
protector that we used as a replacement in 
the dispatch center. The series-mode de- 
vices are not MOV-based devices. They are 
Grade A, Class 1, Mode | devices as de- 
fined in the Underwriters Laboratories UL- 
1449. They are heavy-weight devices and 
enclosed in metal. 
They are not 
cheap—you won't 
find them at the lo- 
cal hardware store, 

The backup op- 
tions available to 
us with our com- 
munication system 
are many and var- 
ied. The option we 
use will, of course, 
be dictuted by the 
events and what re- 
sources ure needed 
and what resources 
are available. Al- 
though our main 
thrust is forest fire 
control and sup- 
pression we also 


Too often a lightning strike some 
distance away could zap the radio 
before any warning of an impending 


storm.... We have learned that 
money spent on lightning and surge 
suppression is money well-spent. 


find ourselves lending communications 
support in times of natural disasters such 
as hurricanes. At the time of this writing a 
hurricane named Bonnie is gathering 
strength in the Caribbean and could be our 
next test. It keeps us on our toes and keeps 
life interesting! 

Until next ime—stay tuned! | 


Photo 5. A large section of copper flashing is 
used as a common ground for mounting light- 
ning/surge protection devices for the dis- 
patch center 


Photo 6. These commonly-used plastic en- 
cased surge protectors use MOV devices. 


Photo 7. These heavy duty, series-mode 
surge protectors do not fail as MOV devices 
do. They are fairly expensive but in certain 
critical applications are well justified. 
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STOP, | —— ea 
LIGHTNING 


DAMAGE. | Icom wins soldier intercom award 


RF Surge Protectors The U.S. Army selected the F3S The Army tested several transceivers in a 

portable transceiver from Icom America, tropical environment because the humidity 
Many Bellevue, WA, for the new soldier intercom. and heavy foliage represented a probable 
suppressors Chris Lougee, Land Mobile Di- worst-case environment. The ra- 


dios were inserted into standard 
training exercises, over a four- 
week period at the U.S. Anny 
Tropic Test Center, Republic of 
Panama, in an operationally realis- 
tic field environment while en- 
gaged in offensive and defensive 
battle drills. 


available to vision manager, Icom America, 
protect PCS, GPS, said, “We are honored at our selec- 
Microwave, 

AM/FM/GIS, and any 
telecom/datacom equipment. 


tion, especially after the ngorous 
lesting and stiff competition with 
other radio industry leaders. The 
Ideal for coaxial lines, Icom F3S had the lowest failure 
4-20mA loops, RSA85, RS232, rate during harsh test conditions 


RS422, DDS/56K, Tl, ISDN. d eaetiaRncuaranan 
and LIQVAC, 220VAC, 470vAC | 48d was overwhelmingly preterre 


power lines, by the soldiers during combat situ- The report stated that the IC-F3 
; ations.” was favored by the soldier test par- 

ae ie hela ee Bee Icom America will deliver more ticipants. The F3S exceeded the 
DIN Rail Mount, than 22,000 units to fulfill the field- performance criteria for standing 


and prone operations, over rolling 
grassland and slightly wooded ter- 
rain, in a lower power mode, 

The F3S also operated properly 
after being jumped in airborne 
operations, 


in ific ranger, al : 
Visit us on the internet at: 6 plan to specific Faneety a rborne 


http:www.CitelProtection.com | air assault, light infantry and 
E-mail: citel4u@ix.netcom,com mechanized infantry units. Other 


agencies may purchase the soldier 
Cc Cl T E L intercom in Icom America’s GSA 
Contract. 


1-800-CITEL-4U 7 : 
1111 Park Centre Bivd., #340 It includes an Jcom F3S portable 'COM IC-F3S The radio experienced only one 
Miami, FL 33169 transceiver, spare battery, AA alkaline battery failure in 1,167 operating hours, exceeding the 
(305) 621-0022 - Fax (305) 621-0766 we . ; ee i Se ee 
pack, combat carrying case and Telex Stinger mean time between operational failures crite- 
Visit us at TelecomLatina, Booth #656 stealth headset. rion by a factor of three. 
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Here’s a Family that Keeps its Secrets 


Introducing Selectone’s Full Line of Voice Enc 


ryption Products 


Today more than ever, the world of two-way communications needs Leonie 


the advantage of secure voice. The Selectone family of voice encryp- 
tion products offers you a clear choice at affordable prices. 


ahs Low-end 
' inversion scramblers, 
ST-22, ST-20B8 


From the low-end inversion scramblers, the ST-22 and ST-20B; to our 
mid-range scramblers, the ST-25B with digital rolling code security; 
to the state-of-the-art Advantage-Plus encryption series with time 
domain scrambling and digital signal processing, Selectone will pro- Mid-range 
vide the right product match for your specific security requirements. iio 
No hassles. No overselling. No kidding! 


We're confident that our product line is exactly what you're looking 
for, and we'll provide you with a personalized quote to prove it. 
Simply give us a call, send us a fax or write to us with your require- 
ments, and we'll provide you with a customized quote at no cost. It's 
simple. It's free. And best of all, it introduces you to the finest family 
of encryption products in the world. You have our name on it. 


State-of-the-Art 
Advantage-Plus 
series. 

ST-50, ST-51, 
ST-52 


p git ae — 1 
CUSTOM QUOTES AVAILABLE 


Scelectone 


Selectone, Inc. - 3501 Breakwater Ave. - Hayward, CA 94545 USA 
Phone: 510-781-0376 - Fax: 510-781-5454 - Internet: www.selectone.com 
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FCC Notes 


AMTA SEEKS BUSINESS/INDUSTRIAL 
WIRELESS FORBEARANCE 

The American Mobile Telecommunica- 
tions Association (AMTA) has filed com- 
ments with the FCC seeking forbearance 
for non-consumer wireless from regula- 
tions designed for mass-market commu- 
nications. The comments came in re- 
sponse to an FCC Notice of Proposed 
Rulemaking that asked if the agency 
should cease enforcing certain regula- 
tions against particular classes of 
providers. 

The association's comments stressed 
the burden of regulations on non- 
consumer wireless, discussing issues 
such as whether analog SMR should be 
considered CMRS to the appropriate di- 
vision between consumer and non-con- 
sumer wireless, using the “covered car- 
rier” definition adopted in the FCC's 
E9-1-1 proceeding. The comments in- 
cluded information from AMTA members 
on how the regulatory burden has im- 
pacted their businesses. 


LICENSE APPLICATION FEES INCREASE 

In September the application fees 
charged to licensees and permitees by 
the FCC increased to reflect changes in 
the Consumer Price Index-Urban (CPI-U). 

Section 8(b) of the Communications 
Act of 1934, as amended in the Omni- 
bus Budget Reconciliation Act of 1989, 
requires cost-of-living adjustments to the 
application fee schedule every two years 
after Oct. 1, 1991. Increases in the 
dollar amounts of all Section 8 applica- 
tion fees are based on the percentage 
change in the CPI-U from the date of 
enactment of the legislation. The new 
Schedule of Application Fees reflects the 
net change in the CPI-U of 28%, calcu- 
lated from December 1989 through Sep- 
tember 1997 in accordance with Section 
41.1115 of Part 1 of the commission’s 
rules. 


C BLOCK REAUCTION RULES ADOPTED 

The Commission has adopted a 
Fourth Report and Order resolving pro- 
posals in its C Block Further Notice of 
Proposed Rulemaking. The commission 
set forth rules governing the reauction 
of broadband personal communications 
services C block spectrum. The Wireless 
Telecommunications Bureau set a 
reauction date of March 23, 1999 for C 
block licenses. The commission con- 
cluded in the order that reauction of C 
block licenses will include licenses re- 
turned to the commission pursuant to 
the alternative payment options and all 
other C block licenses held by the com- 
mission that are available for reauction. 


Study reports increase in paging in U.S. 


The Strategis Group has completed a study 
titled A Comprehensive Analysis of Subscriber, 
Revenue, Operations and Competitive Trends 
in the Paging and Messaging Industries. 

The study showed that paging penetration 
of the U.S, population increased by 2% during 
1997, reaching 18%. Paging subscriber growth 
rates are strong at 15% for 1998, but the 
growth rates have diminished over the past 
three years. 

At the end of last year, paging carriers 
served 48.1 million customers. The growth rate 


of alphanumeric paging services continues to 
oul-perform all other pagers. At the end of last 
year, alphanumeric pagers constituted over 
15% of all paging units in service, an increase 
from 1996 of nearly 42%. The integration of 
information services, email forwarding and 
text inpul, as well as Internet capabilities will 
allow alphanumeric paging services to extend 
their growth into 1998. 

Alphanumeric paging services generate 
85% more revenue per month when compared 
to numeric paging services. 


& CommScope’ 


Technology Leader 
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Receive 
Weather Alerts 
Automatically 


on your 2-way radio system, 
PA system, voice-mail, 
numeric pager or telephone! 


* Rack-mount and mobile systems 


» Warnings digitally recorded for 
DTMF access and playback 


« Designed specially for demanding 
Public Safety use 


Call toll free 1-888-877-8022 
or visit our Web site at: 
http://www.thuneagle.com 
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Colin Powell to speak at Telecommunications 
Resellers Association fall conference 


More than 2,200 executives involved in the 
resale of telecommunications services are ex- 
pected to attend the Telecommunications 
Resellers Association's (TRA) 1998 Fall Con- 
ference and Exposition. The conference will 
take place Nov. 15-18, at Marriott's Orlando 
World Center, Orlando, FL. 

General Colin L. Powell, USA (Ret), will 
deliver the conference keynote address at 
1:30 p.m. Monday, Nov. 16. 


Veridian acquires 
Datumtech operations 


The management and board of directors of 
Veridian, Alexandria, VA, parent company of 
Calspan Operations, announced that the com- 
pany has acquired Datumtech’s North Ameri- 
can operations. The acquisition creates a pro- 
vider of automatic vehicle location systems 
and mobile data terminals serving the public 
safety, commercial and consumer markets. In 
addition, acquiring Datumtech’s operations 
will strengthen Veridian’s leadership position 
in developing intelligent transportation sys- 
tems for commercial use. Dr. Moises Sudit, 
president of Datumtech, will become a 
vice president of Calspan Operations. 
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PO Box 97004, Redmond WA 98073-9704 USA 


95) 820-6363 


Fax: (425) 820-7031 OM 
fice: Zetron, Inc. 27-29 Campbell Court, Bramley, TADLEY, Basingstoke, RG26 5EG, UK 


Email: zetron@zetron.com ~ 


My 
ied 


Circle (45) on Fast Fact Card 


MOBILE RADIO TECHNOLOGY October 1998 


The fall conference, “Meeting the Chal- 
lenge of the Future,” will feature close to 150 
exhibitors showcasing the latest products and 
services in the resale industry. General ses- 
sions will cover issues such as emerging new 
technologies, Y2K challenges, convergent 
billing and slamming. The conference will 
offer nine breakout workshops in three sepa- 
rate tracks and presentations by TRA’s five 
advisory councils. 


Anritsu starts ATE 
custom systems group 


Anritsu’s North American Region Opera- 
tion (NARO) has established the Custom Sys- 
tems Group to design and develop creative 
synergistic automatic test equipment (ATE) 
for customers. The custom systems will con- 
sist of Anritsu test instruments, computer 
systems, application-specific software and, 
when necessary, third-party hardware. Initial 
system development will focus on RF/micro- 
wave multiport, mixer, amplifier and up and 
down coverter measurements; analysis of 
cellular phones and PCS components and 
optical testing, including circulating loop and 
EDFA systems. 


ustry. Call Zetre 
iea quantity order 


We b: http://www.zetron.com 
g: +44 1256 880663 


Fax: +44 1256 880497 


APCO, FCC sign MOU 
to protect land mobile 


communications 


The Association of Public-Safety Commu- 
nications Officials International has joined 
forces with the Federal 
Communications Com- 
mission to protect the 
technical and regulatory 
integrity of the land mo- 
bile communications en- 
vironment. 

APCO and the FCC 
have completed a Memo- 
randum of Understanding 
that will provide the land mobile communi- 
cations industry with confidence that their 
systems will be vigorously protected from in- 
terference caused by non-compliant and un- 
licensed operators. 

APCO President, Joseph McNeil said, 
“APCO believes this proposal serves the pub- 
lic interest, convenience, necessity and com- 
ports with the policy objectives of the 
commission.” 

By taking advantage of the resources that 
the FCC-certified frequency advisory com- 
Mittees may provide, the Compliance and 
Information Bureau will significantly support 
the MOU, according to the agreement. 

The document provides for the protection 
of public safety and other land mobile opera- 
tions from harmful interference and by pro- 
moting fair competition in the land mobile 
communications marketplace through the 
expedited enforcement of FCC rules and 
regulations. 

“By conserving commission resources, 
streamlining administrative processes, pro- 
tecting public safety operations and promot- 
ing fair competition, this proposal provides 
the FCC with the opportunity to enhance 
compliance and enforcement procedures for 
the benefit of both the commission and its 
licensees,” McNeil said. 

The objective of the MOU is to ascertain 
that APCO, a certified frequency coordinator, 
will work in concert with the FCC’s Compli- 
ance and Information Bureau to protect the 
technical and regulatory integrity of the land 
mobile communications environment. 


Transcrypt’s APCO 25 
radio approved by DOI 


The United States Department of Interior 
(DOD has approved Lincoln, NE—based 
Transcrypt International’s APCO 25 digital 
portable radio for use by its agencies. The 
approval allows Transcrypt’s Stealth portable 
radio to be included on a DOL multivendor 
contract from which any U.S. federal agency 
can purchase VHF/UHF multimode 
narrowband radio equipment. 


News Notes 


Anritsu, Richardson, TX, has broken 
ground on a $10 million expansion of its 
Morgan Hill location. The expansion will 
include two new buildings, a 10,000 
square-foot training center and two-story 
80,000 square-foot manufacturing facility 
behind the company's two existing 
buildings. 

Mark Evans, general manager of 
Anritsu’s Microwave Measurement Division 
said, “We have a long tradition in Morgan 
Hill and look forward to not only continu- 


ing, but expanding that tradition. The com- 
munity will benefit from this growth, be- 
cause we expect to add approximately 40 
staff members in 1998.” 

Dataradio, a mobile data network inte- 
grator of mission-critical, private wireless 
systems, and Cerulean Technology were 
selected by the Salinas/Monterey County 
Mobile computer terminal consortium to 
provide wireless information technology for 
the county of Monterey and the cities 
of Salinas, Marina and Seaside. The 


Now i its easy to use two way radios in high noise. we ait a 
DAVID CLARK Noise Attenuating Headset and Radio Adapter Cord to 


your two way radio and you will... 


eliminate the hazard of clumsy and confusing hand signals... 
experience crisp, clear communication... 
protect hearing with headsets having a Noise Reduction Rating of 24 dB. 


Improve safety on the job 
through better communication. 


Test one of our systems on your job site. Call toll-free: 


1-800-900-3434 


cae David Clark COMPANY 


INCORPORATED 


360 Franklin Street, Box 15054, Worcester, MA 01615-0054 


TEL: (508)751-5800 E-Mail: sales@davidclark.com FAX: (508)753-5827 


61996 David Clark Company Inc. 
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BE PROTECTED 


Record Your 
Telephone and 
Radio Calls 


AVOID LEGAL ACTION 


DOCUMENT AND VERIFY CRITICAL 
RADIO & PHONE CONVERSATIONS 


AUTOMATIC TIME & DATE IMPRINT 


2 to 20 Record Channels 


«2 COMMUNICATIONS 
RECORDING SYSTEM 


DESK TOP OR RACK MOUNT 


3087 Alhambra Drive 
Cameron Park, CA 95682 
Phone (530) 677-3210 
Fax (530) 677-4714 
www.jei-inc.com 


FEATURES: 

5 watt power 

High directivity 

RF reflected port 
Rugged construction 


Using the EAGLE return loss bridge allows 


frequency domain reflectometry tests to be made 
easily and inexpensively. There is noneed tospend 
thousands of dollars ona dedicated antenna tester. 
Simply use the EAGLE bridge with your present 
spectrum analyzer and tracking generator. This 
technique is described in our free application note. 
See offer below. 


Price: $469.00 for a 1.0 GHz bridge. 


consortium will wirelessly link several law enforcement agencies 
to more than 100 cars within a 3,300 square-mile area contain- 
ing a diverse waterfront, valley and mountain terrain. 

Sgt. Tracy Molfino of the Salinas Police Department said, 
“We felt comfortable with Dataradio’s expertise to work through 
the difficulties represented by the complexity of a large system 
like this, especially covering such difficult terrain.” 

The FCC has proposed forfeitures against ConQuest Opera- 
tor Services of Dublin, OH, and Operator Communications (OCI) 
of Dallas, TX, in the amounts of $70,033 and $83,405 respec- 
tively, for the companies’ failure to pay their assessed contribu- 
tions to universal service. 

USAC’s records indicate that ConQuest and OCI did not pay 
their universal service contributions for January 1998. In addi- 
tion, and despite repeated communications with USAC, neither 
of the companies provided any explanation for its failure to make 
payment. As a result, the FCC found that both companies appar- 
ently violated the Act by not making their contributions in a timely 
manner. The commission also noted that both companies ap- 
peared to be in arrears for February through June of this year, 
which could form the basis for additional enforcement actions in 
the future. 

Thirteen of Intek Global's officers and senior managers have 
purchased an additional 14,602 of the company’s shares during 
the second quarter of 1998 under an on-going quarterly em- 
ployee stock purchase program launched earlier this year. 

Intek Global's Chairman, Robert J. Shiver said, “The objec- 
tive of this program is to directly align the financial interests of 
management with our shareholders. The latest stock purchase 
is another strong vote of confidence in our rapidly-expanding 
company and the huge potential of the wireless communication 
industry around the world.” 


FEATURES: 


Lowloss 

Low Cost 

Custom labels 
Sweptto 3.0GHz 
Rugged! 60 Ib. pull 
Excellent returnloss 


Are you frustrated with cable assemblies that 
break easily, are lossy at low microwave, or work 
intermittantly? Our bridge customers had the 
same problem. At EAGLE we now manufacture 
low-cost rugged test cables! Each one is tested ona 
vector network analyzer to 3.0 GHz. Our custom 
labeling makes cable ID a snap. Excellent return 
loss reduces disturbances to combiners and filters. 


Price: $29.00 1-4 quantity with “N” connectors. 


Call for FREE application note: “Antenna and Feedline Measurements" 
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Batteries 


Pager batteries guarantee memory backup 


VARTA Pager 
Alkalines, specifically 
formulated for pager 
use, provide German- 
engineered titanium al- 
kaline quality in AA and 


OEM market and refurbishers, the built-in 
rechargeable 3.4V battery solves the prob- 
lem of low main power sources. The elec- 
trochemical system is carbon anode/lithium 
manganese dioxide cathode with organic 
electrolyte. It is environmentally save, be- 


cause metallic lithium is replaced by re- 
versible intercalation compounds. The result 
is a life of more than |,000 cycles. In addi- 
tion, the battery is not sensitive to deep 
discharge. 
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AAA. The _ pager 
memory back-up bat- 
tery is designed to im- 
prove pager performance and reliability. The 
new button cell for pagers provides guaran- 
teed memory backup. Designed for the 


Battery uses front- 
access design 


C&D Technologies, FA 12-125 VRLA 
battery provides easy front access to the bat- 
tery terminals for reduced maintenance. It 
reduces the need for expensive rollout trays 
and drawers in cabinets or racks. The thick 
positive grids provide extended life and ex- 
tended duration discharge rates. 
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Batteries deliver 
20% larger capacity 


Tadiran’s TLR 7103 Duper In Charge 
brand AA rechargeable Lithium-metal batter- 
ies deliver 950 MAh versus the standard TLR 
7103 In Charge cell with 800 MAh. In addi- 
tion to providing 20% greater capacity. the 
batteries deliver electromechanical perfor- 
mance, including an energy density 100% 
greater than NiCd. 
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DIGITAL PAGING TRANSMITTERS 


SONIK’s PagePro high performance 
Paging Exciters and On-Site Transmitters 
offer advanced 


capabilities in a small, BU and . 
low cost, package. OEM Inquiries 
Invited! 
ANALOG & DIGITAL Px ety 
INPUTS ere ; rs 


Ask about our 
RF wireless 
modems & 
custom RF 
engincering 
capabilities! 


SOMA 


A Wireless Solutions Company 


POCSAG and GOLAY 
Also available with 
PagePro Messenger PC, 
alpha-numeric messaging 
software 


SYNTHESIZED VHF, 
280 MHz and UHF 


2/5 Watts continuous duty 
output with digitally 
compensated 

1.5 ppm stability 


310 Via Vera Cruz 

San Marcos, CA 92069 
Phone: 760-752-1011 
Fax: 760-752-1411 
E-mail: sales@sonik.com 
Web: www.sonik.com 
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PUT YOUR LIFE 
ON THE LINE 


When lives are on the line you can depend on 
Trylon’s complete line of fall protection 
systems, 


Heavy Duty Approved 
Fall Prevention Systems for 
“Towers “Antennas ~* Waler Tanks 
*Chimneys * Lighting Poles 
* Transmission Towers 


Trylon Safety Systems deliver the lowest 
wind load ratings available. 


TRYLON-TSF 


P.O. Box 166 


Elmira, Ontario, Canada N3B 226 
Tel. (519) 669-5421 Fax (519) 669-8912 
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Disposable battery triples 
endurance, reduces weight 


Electric Fuel’s Consumer Battery division has developed 
an new zinc-air disposable battery that offers enough power 
for the average user to run an analog cellular phone for as 
long as a week and digital cellular phone for as long as a 
month, depending on the phone model and the cellular net- 
work on which it operates. Based on tests, the battery offers 
more than six hours of talk time and 60 hours of standby for 
analog phones and 15 hours of more talk and standby time 
than currently available from comparable rechargeable bat- 
teries. The new battery weighs between 20%-60% less than 
competing rechargeables and has a two-year shelf life. 
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Replacement battery developed 
for Radius 


JBRO Batteries has an- 
nounced its latest addition to its 
line of replacement batteries. The 
new JB-9049, NiCd 7.5V, 
1200mAh can be used as a re- 
placement for the Motorola Ra- 
dius P1225 radio. The replace- 
ment battery is 5.52”X 
2.33" 0.850". The battery is 
available under part number 
1327. The product also comes 
with an 18-month, non- 
prorated warranty. 
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Batteries replace Catalyst products 


Plainview Batteries (PBI) has introduced a line of board-mount- 
able, lithium batteries that are pin-for-pin equivalents to discontin- 
ued batteries previously manufactured by Catalyst Research, The 
company’s PB3440, PB1935 and PB2736 series batteries provide 
up to 1000 mAh of current capacity used for many 3.0V devices 
that require reliable backup power for clock and memory 
functions. PBI’s new batteries fill a void previously fulfilled by Cata- 
lyst Research's lithium iodine cell batteries that shared the same part 


numbers. 
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iene a Voice jr 


Providing Tone and Voice Pagers 
for over twenty years 


Features: 

* Synthesized, PC Programmable 
* 2-Channel Operation 

* Multi-Address Format 

* Channel Monitoring Capability 


* Vibrate Option 

* Small Size—3-1/8" x 2-7/16" x 3/4" 

* Single “AA” Battery 

* 2-3 Year Limited Warranty 
Available 


Shinwa Communications of America Inc. 
P.O. Box 26407 
Oklahoma City, OK 73126 


ORDER TOLL FREE: 1-800-627-4722 
FAX TOLL FREE 1-800-759-1722 
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UHF Trunking Amplifiers 


Output Powers Available: 


@ 50 Watts @ 200 Watts 
@ 100 Watts 350 Watts 


800 USA MADE 
847-593-1213 
FAX 847-593-1320 
sales(@ vocomrf.com 
www.vocomrf.com 
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READERS’ CHOICE 


Of the new products in the March 
1998 issue, this one generated the 
biggest reader response. For more 
information on this product, circle 
the corresponding Fast Fact Card 
number on the card found in the back 
of this issue, and mail the card to us. 


Scanners offer fast 
scan, priority scan 


RELM Communications’ MS 180 
and MS 200 multiband mobile scan- 
ners feature 800MHz, fast scan of as 
many as 100 channels per second, pri- 
ority scan, birdie lockout, weather 
search, backlit LCD and direct chan- 
nel-access. Both mobile scanners come 
with a BNC antenna connector, a line 
out with audio, an external speaker 
jack and a memory lock to prevent 
accidental reprogramming or fre- 
quency deletion. The MS 180 holds 
100 channels in 10 bands and covers 
12 bands including aircraft, govern- 
ment, two-meter ham, highband, UHF, 
Tband and 800MHz. This high-end 
model offers PL and CTCSS, and DPL 
and DCS decoding a well as weather 
alert feature. An advanced alphanu- 
meric display of as many as eight char- 
acters makes for simple custom chan- 
nel identification via optional PC pro- 
gramming software. Both the MS 180 
and MS 200 mobile scanners come 
standard with an ac adapter, de power 
cord, telescopic antenna and mobile 
mounting capability. 
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Transmitter kit works 
for GPS/APRS apps 


Kantronics’ two-meter, crystal-controlled 
transmitter kit is suited for GPS/APRS appli- 
cations. The transmitter design is compatible 
with Kantronics’ KPC-3, KPC-3 Plus, KPC- 
9612, KPC-9612 Plus, KAM, KAM Plus and 
KAM’98 TNCs (modems). The kit includes 
a two-sided printed circuit board, DB-9 pcb 
mount connector, assembly and applications 
manaul, schematic, a 144.39MHz AT cut 
crystal and necessary parts to complete the 
transmitter board. The printed circuit board is 
3.5" X 4.97". The PCB is two-sided, FR-4 
material and includes parts legends on the 
components side. 
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Transceivers feature wide coverage 

Spectra Engineering’s MX800 range of base station transceivers are compact, lightweight 
50W continuous rated units, housed in a 2RU height (89mm) fully welded steel case. The case 
conforms to the 19" rack mounting standard. The transceiver consists of a receiver module, 
exciter module, power amplifier module and associated intelligent controller and interface board. 
Applications for the MX800 include repeater, data or voice base siation, trunking base station 
and low power links. The transceiver features a wide frequency coverage between 6MHz and 
960MHz with a wide RF swithcing bandwidth of as much as 35MHz. The RF performance of 
the transmitter and receiver has been designed to exceed current conducted and radiated emis- 
sions are achieved by using high-grade machined aluminum module construction techniques. 
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Bird's Dry Loads and Attenuators... 


Call us and get all the details. (440) 248-1200. 


ee 


m Robust designs and conservative ratings, 2W - 500W. 


m Low VSWR - typically 1:10:1 or better, DC to 1GHz. 
1.25:1 max., 2.4GHz and beyond. 


m Even heat distribution for lower substrate temperatures. 


@ Standard connector types include N, TNC, BNC, 
SMA and IEC “Ae. 


A Member of Bird Technologies Group 


30303 Aurora Road + Cleveland, OH 44139 
Phone: (440) 248-1200 * Fax: (440) 248-5426 


Copyright © 1997, 1998, Bird Electronic Corporation 
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Universal adapter kit joins 


adapter series 


The PT-4000-150 Unidapt female to female barrel 
adapter from RF Connectors can be used to couple 
universal male terminations on RFA-4070 series cable 
assemblies as well as the RFA-4059-Al RF sampler 
and injector, or the right-angle and tee Unidapt adapter. 
These accessories can expand the use and effectiveness 
of the Unidapt Kit, RFA-4024. This kit comes with 
two male and two female each of: BNC, mini-UHF, N, 
TNC, SMA and UHF coaxial adapters. Each of these 


adapters, when joined using the Universal Center adapter, create many adapter combinations of 
coaxial interfaces. Any male to male, female to female. or male to female adapter you need is 
produced quickly and easily; simply mix or match the pieces to make an adapter. 

Circle {403} on Fast Fact Card 


GRAPHICAL ANTENNA & 
CABLE ANALYZERS 


The complete line of AEA antenna and cable 
anlyzers are now available FACTORY DIRECT at the 
lowest possible cost. Hach antenna analyzer gives a 
graphical display of SWR curves with variable sweep 
width and center frequency, The 30-150, 150-525, and 
806-960 MHz antenna analyzers are each $499.95 
plus $7.50 shipping and handling. The SWR-121 HF 
analyzer covers 1-30 MHz and is priced at $299.95 
plus $7.50 shipping and handling. 

We are pleased to announce the NEW AEA CIA- 
HF Complex Impedance Analyzer that features all 
the features of the above SWR Analyst products. In 
addition, the CIA-HF gives graphical displays of 
impedance, reactance, resistance and relative phase 
angle with a vector display mode, Automatically display the 
2:1 SWR points or any two other user selectable bandwidths. Display reactance 
and the conjugate match value of inductance or capacitance necessary to 
resonate a mis-tuned antenna, The CIA-HF covers a frequency range of 400kHz 
to 54 MHz and has a low introductory factory direct price of $359.95 plus $7.50 
shipping & handling in CONUS, 

The AEA CableMate™ praphical Time Domain Reflectometer (TDR) is pack- 
aged in the same style package as the SWR analyzers, ‘The CableMate shows mul- 
tiple faults ina cable on the graphical display. Virtually any multi-conductor cable 
may be tested for shorts, opens or impedance lumps. The CableMate is an 
excellent device for measuring the length of most any cable for inventory 
purposes. It will also directly show the 25 MHz return loss. An RJ-45 switch adapter 
allows easy testing of LAN cables. The CableMate is priced at $359.95 plus $7.50 
shipping and handling in CONUS, 

All AEA analyzer products come standard with a serial computer interface. 
Optional DOS applications software (except CIA-HF) with interface cable is $29.95 
each. With this software you can store the graphical data for your antennas or 
cables for future reference. 

For more information on this exciting new product or for our catalog, 
contact AEA at the numbers listed below. 


= Orders: 1-800-258-7805 


Tech Info: 760-598-9677 » Fax: 760-598-4898 » www.aea-wireless.com 
Division of TEMPO RESEARCH CORPORATION 
1221 Liberty Way * Vista, CA 92083 
Prices and Specifications subject to change without notice or obligation. 
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UHF radios 
increase 
spectrum 
efficiency at 
450MHz 


Midland’s UHF 
trunking model 70-263T 
portable and model 70- 
463T mobile radio duo 
allows users to be spec- 
trum-efficient by auto- 
matically finding the next available channel 
for use. The trunking models (450MHz-— 
494MHz) are equipped with 44MHz 
wideband operation and multimode narrow- 
and wide-channe] operation (12.5kHz/15kHz 
or 25kHz/30kHz, by channel). Each model 
features an interchangeable menu with key 
versatility for five functions. The portable and 
mobile radios provide 10 talk groups or con- 
ventional channels and can be programmed 
with as many as 50 systems. Each model fea- 
tures a 10-character alphanumeric LCD. 
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Surge protector works 
for wireless loop 


Citel’s Tl line surge suppressor protects 
wireless loop equipment against lightning 
surges and electrical transients. The B280 and 
B480 use a heavy-duty multistage design. 
Small and compact, they can be mounted in- 
side a cabinet or on a backboard. They are 
available for one or two T] circuits, and input/ 
output connections are made with screw ter- 
minals or RJ45 jacks. 
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Software tests mobile 
receivers, transmitters 


Noise Com’s version 2.1.1 of its CDMA au- 
tomated test software (CATS-98A) provides 
testing of mobile receivers and transmitters, as 
specified in IS-98A and J-STD-018. The soft- 
ware integrates the wireless impairment system 
(WIS-98A) with a base station simulator for 
comprehensive and accurate testing of CDMA- 
based mobile phones. Version 2.1.1 enhance- 
ments include easier test parameter ed- 
iting to perform p= 
margin and para- 
metric __ tests, 
branch and skip 
functions that al- 
low the user to 
control the se- 
quence of tests a= 
performed in a test suite based on 
conditional results obtained. It also includes 
spectrum analysis plots of data for better visu- 
alization of test results and storage for future 
reference. Additional test modules are available 
from IS-98A and J-STD-018. 
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Pager offers high- 


powered messaging 


The 9094 Contaq IV from Uniden 
America is afour-line, text and numeric pager 
that offers business consumers many features 
including expansive message mail drop capa- 
bilities and high character capacities. The pager 
has 100,000 character and 40-message storage 
capabilities. The pager is also capable of pro- 
gramming a customized logo, and it provides 
users with a selection of eight reminder alerts 
plus a silent mode. Based on Flex technology, 
the pager offers Quickview, an automatic dis- 
play of the newest message or mail drop, to 
view news, weather and stock-related informa- 
tion services, which scroll across the bottom of 
the screen. The pager includes an icon-driven 
user menu for easy, practical functionality. It 
has an internal directory of names and tele- 
phone number and is compact, weighing 1.9 
ounces, 
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Readout shows 
EMF readings 


Holaday Industries’ HI-4460 graphical 
hand-held EMF readout is used with the line 
of Holaday System 4000 broadband EMF 
probes. A combination system readout and 
datalogger, the readout makes use of its large 
backlit LCD to display multiple numeric and 
graphical electromagnetic field representa- 
tions. The display can show the resultant 
reading, individual axis readings. bar graphs. 
and a running time plot simultaneously. It 
incorporates a menu system for quick setup 
and execution of EMF data gathering ses- 
sions, allowing either simple test configura- 
tions or complex site evaluations to be 
handled easily. 
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Power amplifiers 
deliver 40W 


average power 

Ophir RE’s family of power am- 
plifiers (GRF40XX) is designed to 
deliver 40W average power for both 


standard and wideband CDMA, 
while consuming less than 400W. 
These Class A amplifiers operate 


from 1.7GHz to 2.4GHz with 51dB (min) gain and are suited in base stations for 
PCS, WLL, WCS and IMT-2000. The GRF4003, which contains internal forced-air 
colling. is vertically rack-mountable and measures 15" X 10" X 4", Other packaging 


options are available. 
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Looking for a 
reliable mobile 


computing network? 


Let our experience be 
your guide. 


For more than a decacle, 


Dataravio has heen As you chart your 


an industry leader in course for a wireless 


providing mobile com- 


puting networks around — SOME direction. For 


the globe. 


our mobile computing 


Datarabio goes the 
distance to provide 
customers with quality 


770-392-0002 or visit 
our web site at 
coverage, reliability, www.dataracio.com. 
and cost-effective 

peniormance. 


solution, let us give yau 
more information about 


network solutions, call 


inside U.S.A. 
Dararson Corporation 
4160 Peachtree Dunwoody Road, Suite C-200 
Atlanta, GA 30328 
Phone. 1770) 392-0002 Fax: 1770) 92-9199 


Outside U.S.A. 
Dat sksow) Incorporated 
9514 Rovalmount Avenue, Suite 200 
Town of Mount Royal, Quebec. Canada HAP THT 
Phone: (3t4) 737-0020 Fax: (91-4) 737-7883 
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Automatically record your 
important phone conversations, 
two-way radio messages, 
conferences and meetings - 
under $500.00 per channel 
* Voice activated recording 
¢ 2, 8, or 16 hours of solid 
talk time on a standard 
audio cassette 
* Talking clock repeats time and 
date on optional time track 


* Alarms monitor tape movement to prevent operator error 
* Instant review of messages * Full line of ace 


LRN OE 
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‘Low Band Portables? 
I can do that.” 


USA 


Ritron, Inc. © 505 West Carmel Drive © Carmel, IN 46032 


(317) 845-1201 © Fax (317) 846-4978 


WWW. HrOn.com 


YOUR WORLD. 


Preserve 
Conversations with... 


..OMNICRON Professional Voice Logging Recorders. 


581 Liberty Highwa 
Putnam, CT 06260 


860°928+0377 
WALES CUE! FAX: 860°928¢6477 


www.omnicronelectronics.com 


Measurement tool tests handsets 


Grayson Wireless has added support of cellular [S-136 to 
Surveyor, its drive test and measurement tool. [S-136 Surveyor 
enables wireless operators to analyze system performance during 
the critical network verification and optimization stages and to 
conduct benchmarking across multiple standards. The tool, a 
member of the Inspector 32 Suite platform, uses wireless mea- 
surement instrument (WMI) hardware, supporting as many as 
four test handsets per WMI. The Inspector 32 Suite provides 
benchmarking capability, by allowing a user to display and log 
data across multiple standards simultaneously. For example, us- 
ers may display and log data on several networks simultaneously, 
including IS-136, CDMA, AMPS and GSM. 
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RF meter includes microprocessor 


The model 4230A series RF power meter from Boonton Electron- 
ics features advanced surface-mount technology and a front-end mi- 
croprocessor. The meter can sample as many as 200 readings per sec- 
ond, making it suited for stand-alone applications and as part of ATE 
systems. A dual-channel instrument, the meter measures power from 
270dBm to 144dBm and covers 10kHz to 100GHz. It also features a 
sensor data adapter, which eliminates the need to re-enter calibration 
data if a sensor is changed and the potential errors and time delays 
associated with it. State-of-the-art circuitry within the adapter stores 
calibration data in a built-in EEPROM. Calibration data is then loaded 
into the meter for access through its menu-driven LCD. All existing 
Boonton diode, thermocouple and waveguide sensors can be used with 
the meter. The meter can measure signals over a 90dB dynamic range 
using only a single sensor. 
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Say “Yes” to 


Low band systems aren't very sexy. You 
won't find trunking or other flashy tech- 
nology below 50 MHz, but you will find 
users—thousands of them. The Patriot 
RTX-050 lets you go after the forgotten 
users. This easy to sell portable packs 6W 
into a mgged Lexan housing that passes 
a 6 foot drop-to-concrete torture test. 
All for a price that won't empty your 
customer's wallet. 


Simple, easy to understand controls put 1 
scanable channels and versatile tone 
squelch at the fingertips of even inexperi- 
enced users. Customers get peace of mind 
with a two year, fast turn around factory 
warranty and flat rate repair. They also 
get Ritron’s famous customer service. 
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New Business 


The 60W. 16 channel Patriot RPM-050 
mobile completes the picture and lets 
you offer a full line of options to your 
new Low Band customers. 


Ritron’s exciting Low Band dealer support 
package will get you started with leads 
and marketing materials that will get you 
new customers in a hurry. 


FOR THE FACTS ON ADDING 
LOW BAND TO YOUR BOTTOM 
LINE, CALL RITRON NOW AT 


1-800-USA-1-USA 
EXT.199 


PATRIOT. 


BY RITRON 


Data terminal offers emergency button 


Pyramid Communications’ model 2012 
data terminal is a low-cost alternative to many 
mobile data messaging/data terminal applica- 
tions. The terminal is Speedcall-compatible and 


offers a dedicated emergency button as well as 2, BA 
data messaging. The terminal offers an upgrade 7 
to path to higher speed signaling as a program- 8 | . a v 


mable function. The 2012 has been designed 
with a jumbo LCD with two lines of informa- 
tion and as many as 16 characters per line. An 
over-sized keypad was used to allow operation 
with groves, The size is 5.75" * 4.5" X L.5". 
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with contractor 


SSAC’s ESTM series of motor pro- 
tectors provides protection against pre- 
mature motor winding failure caused 
by electrical overheating, The micro- 
computer-based circuitry calculates 
overload trip times that are compen- 
sated for hot/cold motors and for addi- 
tional heat caused by unbalance. This 
device includes a patent pending de- 
sign that requires two small sensors to 
measure current in all three phases. The 
result is a smaller control and a low 
price. Protection against phase loss, 
unbalance, phase reversal and rapid cy- 
cling are included. The ESTM series 
provides the protection of a voltage 
monitor and a motor overload and can 
be used with all types of three-phase 
motor contractors, 
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Radio kit offers 
instant field comm 


i 


The portable Emergency Radio Com- NF. Gain Comp. Device 
munications Kit from Kenwood Com- Recelve only Freq. Ranges (MHz) (dB) (dB) (dBm) Type = Price 
munications is designed for instant set P30VD, P35VD, P40VD, P4SVD 30-35, 36-40, 40-45, 45-50 <13 15 0 DGFET § 44.95 

if i i P30VDG, P35VDG, P40VDG, P45VDG 30-35, 35-40, 40-45, 45-50 <0.5 26 +12 GaAsFET $109.95 
a and use. The kit includes radios and P150VD, P160VD, P170VD 150-160, 160-170, 170-180 <15 18 0 DGFET § 44.95 
essential accessories to use for disaster P150VDA, P160VDA, P170VDA 150-160, 180-170, 170-180 <11 15 0 DGFET § 56.95 
H ‘ es P150VDG, P1IG0VDG, P170VDG 150-160, 160-170, 170-180 <0.5 24 +12 GaAsFET $109.05 
management communications. The col P4S0VD, P46OVD 450-480, 460-470 <18 15 —20 Bipolar $ 49.95 
lection of two-way radio equipment is P450VDA, P480VDA 450-460, 460-470 <12 18 -20 aaa ; 74.95 
. . . P450VDG, P460VDG 450-460, 480-470 <0.5 16 +12 GaAsFET $109.95 
self-contained in a rugged case with PBOOVDG, PBJOVDG, P880VDG 800-830, 830-860, 860-890 <0.6 19 +12 GaAsFET $119.95 
wheels, sized for easy handling and air indice i-mate 
freight. The kit includes a Kenwood TM- — “i a a 
: ee SP30VD, SP38VD, SP4OVD, SP45VD —-30-35, 36-40, 40-45, 45-50 <1, i 
V7A dual-band base station, capable of SP30VDG, SP35VDG, SP40VDG, SP4SVDG 30-35, 35-40, 40-45, 45-50 <0.55 26 +12 GaAsFET $139.95 
voice and APRS (automatic position re- SP150VD, SP160VD, SP170VD 150-160, 160-170, 170-180 <1.6 15 0  ODGFET $ 74.95 
. e . SP150VDA, SP160VDA, SP170VDA 450-160, 160-170, 170-180 <1.2 15 G DGFET $ 86.95 
porting system) when used with a GPS SP150VDG, SPIGOVDG, SPI70VDG _—-150-160, 160-170, 170-180 <055 24 +12 GaAsFET $139.95 
i fs ‘dual- 7 SP450VD, SP460VD 450-460, 460-470 <18 15 -20 Bipolar $ 79.95 
receiver and bai G71A ‘dual-band por SP450VDA, SP460VDA 450-460, 460-470 <13 16 ~-20 Bipolar $104.95 
table transceivers. Kenwood Freetalk SP450VDG, SP460VDG 450-460, 460-470 <0.55 16 +12 GaAsFET $139.95 


portables are included for short-range 


communications. A compact and light- Every preamplifier is precision atigned on ARR’s Hewlett Packard HP8970A/HP346A state-of-the-art nolse figure 


meter. RX only preampliflers are for recelve applications only. inline preamplifiers are rt switched (for use 


weight switching power supply, mag with transcelvers} and handle 25 watts transmitter power, Mount inline preamplifiers between transceiver 
a 3 and power amplifier for high power applications. System S/N improvement 6-14 dB typical. Other amateur, 
mount antenna and gang charger are also commercial and special preampilflers avaliable In the 
packed inthe kit, An accessory package ea ote ry rrp 
3 5 ‘ . C.0.D. : ign 
with spare NiCd battery, AA alkaline Ad va ne ¢ d countrlas add 10%. Order your ARR RX only or Inline 
battery case, speaker microphone and R S ¢€ GS | Vv Sc f pzeamptifier today and start hearing like never before! 
earphone and cigarette lighter power Research 
adapter are incorporated into a waist ; mm 
pack. Kenwood Radcam is also included. Box 1242 ¢ Burlington, CT 06013 © 860-485-0310 MX 
Circle (413) on Fast Fact Card Circle (59) on Fast Fact Gard 
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TRANSMITTER LOCATION 


New fixed site direction 
finders provide 2 degree 
accuracy, and include 
software for triangulation from 
a central control site. Mobile 
versions also available covering 
50MHz to 1 GHz 


Doppler Systems Inc. 


PO Box 2780 Caretree, AZ 85377 
Tel: (602) 488-9755 Fax: (602) 488-1295 
www.dopsys.com 
European Marketing Director Denis Egan 


PO Box 2, Seaton; Devon EX12 2YS England 
Tel & Fax: 44 1297 62 56 90 


S = ms 


Circle (60) on Fast Fact Card 


Remote controls IDEN radio 


The Zetron Z370 is a versatile 
desktop remote that completely con- 
trols a Motorola IDEN radio located 
as far as 2,000 feet away. Whether a 
user Is calling a talk group or just 
checking for mail, the Z370 is intui- 
tive and easy to understand. For fa- 
cilities with multiple dispatch points, 
the remote provides additional func- 
tions: A secure key lets an operator 
temporarily disable parallel remotes 
for a private conversation with a ra- 
dio user. An intercom feature lets 
parallel operators talk remote-to-remote without keying up the IDEN 
base station. A mute key let an operator temporarily silence the remote. 

Circte (415) on Fast Fact Card 


Router expands TNPP, TAP ports 


Linktronic Systems’ Centerlink-2000 integrated TNPP/TAP 
router. The system expands the TNPP and/or TAP ports on the paging 
terminal and acts as a traffic cop on the TNPP network. The system 
features extensive accounting and traffic control capabilities that will 
improve the control and increase the security of the TNPP network. 
The integrated TNPP/TAP feature allows users to convert the TTAP 
traffic into TNPP traffic to improve the efficiency of the paging ter- 
minal. The system is based on Windows NT operating system. Fea- 
tures include two 128 ports. JT supports direct-connect, leased-line or 
dial-up operation. The flexible routing configuration allows routing 
from any port to any port and routing between TNPP and TAP port. 

Circle (416) on Fast Fact Card 


Professional Training 


and A Tan. 


Wireless equipment manufacturers, distri- 
butors and independent representatives 
have relied on CMA since 1973. The 

Communications Marketing Association 
sponsors CMC °98, a unique and indispensable 
training event, being held November 11-15, 1998 
at the San Diego Princess Resort. 

The annual CMC is precisely designed for the 
needs of wireless communications manufacturers, 


distributors and independent representatives to 


* gather for product training, networking and 


educational seminars. No trade show distractions 
and lower costs than in-plant csinins A 
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Only at CMC 98! 


Come io CMC for new lines to rep or new 
ways to distribute and market your products. 
Call today to get on the training schedule or 

get more information about CMC ’98. Your 
contact is Bernie Brownson, CMA Executive 
Secretary, at (303) 576-9475 or FAX (303) 371-8153. 
Check out our web site, too: www.commktga.com/ 


z= 


COMMUNICATIONS 
MARKETING 
ASSOCIATION 


cma.htm or e-mail us at 


bernieb@commktga.com. 


CMC ’98 


November 11-15 


 ccin ee 


Catalog features test instruments 


Contact East’s catalog has 284 pages of test instruments and 
tools for engineers, managers, technicians and hobbyists. Brand- 
name products for testing, repairing and assembling electronic 
equipment are featured. New product highlights include Fluke’s 
redesigned 70 ‘Series III’ DMMs; Tektronix’ TDS ‘600 Series’ digi- 
tal real-time oscilloscopes and Metcal Rework stations as well as a 
full selection of DMMs, portable and benchtop digital storage 
scopes, custom tool kits, power supplies and EPROM programmers. 
Also included are lines of communication test equipment, ESD pro- 
tection products, ozone-safe cleaners, and magnifiers. All products 
are guaranteed. and same-day service is provided. 


Circle (451) on Fast Fact Card 


Products featured in catalog, ‘Web’ 


Jameco Electronics has released a new catalog and an updated 
Web site. The 140-page catalog features thousands of ICs, compo- 
nents, tools, test equipment and computer products for OEMs, en- 
gineers, educators and service/repair technicians. More than 300 
new products have been added including vacuum tubes, 100BaseTX 
Ethernet products, LEDs, headers and terminal blocks. The recently 
enhanced On-line catalog at wwwjameco.com features product pho- 
tos, expanded descriptions, more robust searching and quicker or- 
dering from a secure commerce Web server. 


Circle (452) on Fast Fact Card 


Book features 1S-95-based 
CDMA systems 


Samuel C. Yang’s new book, CDMA RF System Engineering 
from Artech House offers communication engineers real-world 
insights, gained by building AirTouch’s Los Angeles CDMA system. 
as it explains how to design, optimize and operate co-located AMPS 
and CDMA or dedicated CDMA systems. Cellular operators who are 
overlaying a digital CDMA network as well as new PCS carriers can 
use the book’s engineering hints for designing IS-95 based CDMA 
systems. This book focuses on providing a conceptual understanding 
of CDMA and on giving busy engineers practical working tools for 
optimizing clusters of CDMA cells. PN offset planning, noise man- 
agement, traffic engineering system simulation using CAD. 

Circle (453) on Fast Fact Card 


Catalog features surface 
mount plug-ins, RF components 


Pulsar Microwave introduces a full-line catalog featuring the 
company’s complete offering of surface mount plug-in and 
connectorized RF/MW components covering bands for de to 
18GHz. Included are mixers, power dividers, couplers, 90° and 180° 
hybrids, bias tees, doublers, transformers, phase shifters and bi- 
phase, quadra-phase, SSB and complex phasor modulators and 
demodulators. 


Circle (454) on Fast Fact Card 


Daniels Repeater System noted for its reliability 


system you could depend on all of the ume? 


“We are very impressed with the level of technology used and the thoughtful design of the 
system. It proved to be very adaptable, flexible and extremely rugged.” 


Steve J. Langworthy, City of Boise Communications 


“It's a good piece of equipment. We're really, really pleased. The service was outstanding. 
They really went out of their way.” 


Larry Buffington, Conununications Technician IH, Metropolitan Water District of Southern California 


You can purchase Daniels Radio Modules 


aniels Repeaters were first 
Dee for rugged mountaintops. 

That means they were designed to 
last for years without needing repairs. In 
fact, Daniels dominates the mountaintop 
market because those radio users know 
that helicopter trips up to perform repairs 
might cost more than an entire radio sys- 
tem itself. Quite simply, they can't afford 
to have radios failing often. What about 
you? Wouldn’t you like to own a radio 


How about upgrading? Or reconfiguring a 
system? Daniels Repeaters are modular 
and have second transmitter and receiver 
slots. This means a system can easily be 
configured to be either a cross-band. drop- 
link or conventional repeater with a 20-30 
Watt power amp. Or you could have a 
transceiver with a second receiver. It’s up 
fo you. Daniels systems are meant to be 
customized for your specific requirements. 


To find out more, call 1-800-664-4066 or visit www.danelec.com 
Phone: (250) 382-8268 « Email: sales@danelec.com * FAX: (360) 738-2230 


Circle (61) on Fast Fact Card 


in a variety of bands from 29 - 960 MHz so 
buying a second transceiver for a different 
band is a simple way of solving interoper- 
ability problems. Daniels also sells narrow 
band conversion kits to help you get around 
regulatory hurdles. 

All of this means that Daniels Repeaters 
are different. They're higher quality. If 
they're good enough for the mountaintop, 
they're good enough for you, 


ma DANIELS™ 


Mmmm FLECTRONICS LTD. 
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DSPatch 


THE Worip's Most 

ADVANCED DIGITAL 

SWITCH FOR VOICE 
COMMUNICATIONS 


© user configurable 


screens —. 


Conventional or 


trunked radio: 


© @ANI with call 


queue 


Toe Mt ene @Multi-format 
i Signal Processors: 
line and woe oe $Simultaneous 


paging 


conferences 


os Many more 
E DSPatch32, a 


a writ for additional : 


yore tion 
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Mulder Bittick 


Fenster 


HeDSONaeE 


David E. Herschberg, chief executive officer of Globecomm 
Systems, Hauppage, NY, receives the Ernst & Young Entrepreneur 
of the Year award in the Emerging category. which recognizes 
achievements in young companies. 


Jack Fenster departs Scientific Atlanta, AUanta, as director of 
the satellite broadcast unit to join Broadband Communications Prod- 
ucts, Melbourne, FL, as director of RF communications products. 


Promotions at Anritsu, Richardson, TX: 

Donn M. Mulder, director of marketing and sales for the Micro- 
wave Measurements division, advances to vice president of the 
Telecommunications division. Mulder replaces Barry Pfeil, who 
becomes director of business development for the Telecommunica- 
tions division, 


Rick Bittick leaves PCI, Oklahoma City, as market area man- 
ager, to join Kenwood Systems, Friendswood, TX, as systems sales 
manager for the eastern region. 


Ed Carter, lead engineer at Centurion International, Lincoln, 
NE, moves up to engineering manager for the north facility. 


Changes at Wireless, Belmont, CA: 

William E. Kunz, vice president of engineering, becomes vice 
president of the Wireless and RAN Business unit. Donald H. 
MacLeod, vice president of Asia Pacific, moves to vice president of 
sales and marketing. 


UTC, the Telecommunications Association, Washington, DC, elects 
board members: 

Charles C, Holcomb, manager of electrical engineering for 
Texas Gas Transmission, Owensboro, KY, becomes chairman of the 
board. Stephen L. Carrico, director of communications business 
development, Wisconsin Public Service, Green Bay, is vice chair- 
man. Michael L. Cross, general manager of Harrison Rural Elee- 
trification Cooperative in West Virginia, becomes secretary/treasurer. 


Boguslaw Piekarski leaves Ericsson, Lynchburg, VA, as vice 
president of business development and strategic marketing for the 
Wireless Communications division to join Omnipoint Technologies, 
Colorado Springs, CO, as senior director of systems engineering. 


Changes at Intek Global, Kansas City, MO: 

Robert M. Hardy becomes president of Intek after leaving ADE 
Software, Burlington, VT, as interim vice president. George A, 
Valenti departs EnergyOne, Kansas City, MO, as chief financial 
officer to join Intek as chief financial officer. 


Ron Brann leaves Cabletron Systems, Rochester. NH, as inter- 
national sales manager to join Gabriel Electronics, Scarborough, 
ME, as international account manager. 


William J. Cadogan, chairman of ADC Telecommunications, 


Minneapolis, becomes the chairman of the Telecommunications 
Industry Association (TLA) board of directors. 


Reserve your spot in the next issue! 


Dawn Rhoden 
Classified Advertising 
Manager 


Phone: 913-967-1861 


800-347-9375 


Fax: 913-967-1735 


Mail: 9800 Metcalf Ave., 
Overland Park, KS 66212 


professional services 


ALCOM 
David C. Allen 


System Consulting & Technical Services 
P.O. Box 817 (208) 939-6950 
Eagle, ID 83616 davida@primenct.com 


FREDERICK G. GRIFFIN, P.C. 


$. 3229 Waterlick Road 


Lynchburg, VA 24502 
(804) 237-2044 
NATIONWIDE COMMUNICATIONS CONSULTING 
Mobile Radio, Microwave, E9-1-1, 
CAD, Paging, LAN, 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


MCCON 


Mobile Communications Consulting 
S.R. McConoughey, P.E. 
Principal 


13017 Chestnut Oak Drive 


Gaithersburg, MD 20878 (301) 916-2837 


OMNICOM, Inc 


COMMUNICATIONS ENGINEERING 


GENE A. BUZZI 
PRESIDENT 


930 THOMASVILLE ROAD, SUITE 200 
TALLAHASSEE, FLORIDA 32303 

PHONE: (B50} 224-4451 » FAX: (850) 224-3059 
E-mail: omnicom@polaris.net 


[THE PORTABLE DEPOT- 


@ * FACTORY TRAINED TECHNICIANS « 


* SURFACE MOUNT TECHNOLOGY « 
* FACTORY APPROVED NATIONWIDE « 
* EDACS & AEGIS « 
*® VOICE GUARD CERTIFIED « 
© MPD, MPA, TPX, PCS AND ALL CURRENT PRODUCTS « 
Route 2, Bax 338C © Lynchburg VA 2850 at 


ERICSSON 2 804-237-2427 @ BREE 


PORTABLE 
[PORTA‘TECH) recrwica: 
SERVICE, INC. 


121 Crowell Lane * Lynchburg, VA 246502 


GE Portable Radio Service Depot 
Factory Approved Nationwide 
* Current Product Lines 
FACTORY TRAINED «Voice Guard Certified 
TECHNICIANS 
FOR QUALITY SERVICE 


* Public Service Trunking 
» Surface Mount Technology 
804) 239-3049 


PROJECTS UNLIMITED 
INTERNATIONAL 


Specializing in Communicaions Solutions for Developing Countries 
international and Domestic Consulting Services 
« Voice/Data HF/VHF/UHF/Spread Spectrum 
* Fax & Internet email by HF radio 
* Manufacturer Support 
* Installation/Training 
P.O, Box 146, Twin Peaks, California 92391 USA 
909-336-5216 909-336-5217 Fax 
email; projunitd @compuserve.com 
htto://ourworld.compuserve.com/homepages/projunitd/ 


HERB SACHS, CONSULTING 


Specialist in Public Safety Communications 


P.O. Box 729 
Bowie, MD 20715 
301-464-4268 


GE PORTABLE SERVICE 
¢ FAST TURN 
= WARRANTY 
* $48.00 hr./2 hr. MAX 
* PARTS GE LIST 
* RETURN UPS PAID 
Smith Communications Service 
2121 W. Parrish Ave., Owensboro, KY 42301 
502-683-0936 ae a 


MTIROTT 


COMMUNICATIONS GROUP 
RAYMOND C. TROT, P.E. 
Chairman 
1425 Greenway Drive, Suite 350 


Irving. Texas 75038 
972/580-1911 * Fax: 972/580-0641 


Category Index 
Accessories 
Business Opportunity . 
Computer Software... 


Professional Consulting Services 
Professional Services 

Rentals 

Repair Services 

Tower Services 

Tower Space 


business 
opportunity 


Business Opportunity 
Motorola Full-Line Dealer and MSS. 
Tower sites and community repeaters. 
Southeast Colorado. 25 years in same 
location—OWNER retiring. 


719-336-7831 - Jim Gill 


employment 


Communications Technicians 


The City of San Jose, California, is seek- 
ing qualified applicants for the position 
of Communications Technician. Respon- 
sibilities include the maintenance and re- 
pair of land mobile type equipment, in- 
cluding mobiles, portables, pagers vot- 
ing receivers, base stations, mobile data 
systems, dispatch consoles and micro- 
wave systems. Position qualifications 
require any combination of training and 
experience equivalent to completion of a 
two-year college curriculum in radio com- 
munications or electronics and one year 
of experience in the maintenance and 
repair of land mobile equipment. Motorola 
experience preferred. Positions also re- 
quire an FCC General Radio Telephone 
certificate or equivalent certificate from 
NABER/PCIA or APCO, and the ability to 
pass a medical exam and police back- 
ground, Salary range is $4348.00 - 
$5286.00 monthly. Applications may be 
obtained by contacting: 


City of San Jose 
Human Resources Dept. 
(408) 277-4205 


ELECTRONICS TECHNICIAN needed to per- 
form bench work & emergency field service. 
Must have 2 years minimum of two-way 
radio experience. Full benefits, competitive 
wages. Please contact or send resumé to: 
Royal Communications, Inc. 

244 E. Union Turnpike, Wharton, NJ 07885 
973-328-4000 * 973-328-0266 Fax 
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fore! 


classif 


employment 


COMMUNICATIONS 


TECHNICIAN WIRELESS SYSTEMS 


Continuous Testing / Several Openings 


| SCI provides integrated solutions & on-going sup- I 
I port to the wireless and cellular marketplace. I 
We currently have Domestic and International 
| projects in the following areas: 


County of Santa Clara (San Jose, CA) 
seeks individuals to service two-way 
radio, microwave and computer equip- 
ment used in public safety communi- 
cations. Experience required, salary 
$3784-4582 per month, includes 
County contribution to the Public Em- 
ployees Retirement System for the 
2% at 55 Plan; and includes payment 
by the County of the employee’s regu- 
lar contribution of approximately 7%. 
Excellent benefits. 


I * Microwave 
J - Pcs 
© RF Systems 
* Propagation »* Networking 
* Deployment *« CDMA/TDMA 
| * Domestic & Int'l Field/Customer Support 
I * Switch/Software/Protocol Development 


* Optimization/Tuning 
¢ GSM 
* Autoplex 


For immediate consideration, email or 
fax your resume to: 


S C] 4736 Main St., Suite 7 MRT 


Lisle, IL 60532 
EOE 


Fax: 630/960-2993 
= ee eee ee ee 


E-mail: sci@interaccess.com 


COMMUNICATIONS ENGINEER 
LTK ENGINEERING SERVICES, one of the nation's most respected consultants to the 
railroad and rail transit industries, has a unique opportunity available for a communications 
systems engineer in our Portland, OR office. 


This individual will be responsible for developing systems level designs for communica- 
tions applications involving fiber optics, SONET, telephony, CCTV, audio systems, data 
communications networks, and integrated communications control systems. Responsi- 
bilities will include the development of conceptual designs and contract documents suffi- 
cient to allow a qualified contractor to design and build state-of-the-art communication 
networks for various clients, primarily public transit agencies. The work includes the 
writing of specifications and preparation of cost estimates. The ideal candidate will be a 
self-starter, capable of carrying out responsibilities with a minimum of supervision. 


For an application, please contact i 
Communications Administration I 
(408) 299-2711 i 

Equal Opportunity Employer. 


he es eee ee ee ee es ee 


The minimum requirements for this position are a BSEE degree with 5 years of experience 
in the application of current communications technologies. Excellent written and oral 
communications skills are essential. A PE or EIT is desirable but not required. 


LTK is an Equal Opportunity Employer, offering competitive compensation and benefits 
packages. Qualified individuals are encouraged to submit details to: LTK Engineering 
Services, Attention: Human Resources Administrator, Two Valley Square, Suite 300, Blue 
Bell, PA 19422, Phone (215) 542-0700, Fax (215) 542-7676. 


TWO WAY RADIO TECH/SALES 


40-year-old GROWING Multi-line Dealer with multiple facilities 
in Indiana, Kentucky and Arkansas has immediate need for 
Mobile & Portable Two-Way Technicians and Sales Staff with 2 
or more years of experience on Motorola, G.E., Kenwood, Stan- 
dard, LTR or similar equipment. FCC or NABER Certified. Full 
benefits, competitive wages, incentive bonus package, excel- 


lent working conditions and advancement opportunities. 
Send resume to: 


1-800-288-2430 or FAX: 1-317-248-0118 
COMMUNICATIONS MAINTENANCE INC. 
5601 Progress Road 
Indianapolis, IN 46241 
Attn: Personnel Dept. 
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COMMUNICATIONS 
SYSTEM DESIGNER 


The State of Washington, Department of 
Natural Resources, has an immediate open- 
ing in Olympia for an experienced system 
designer. A Bachelor's degree in engineer- 
ing, mathematics or physics and four years 
experience is required. Additional design 
experience and/or technical training may be 
substituted for education on a year-for-year 
basis. Prinicipal duties are to design and 
implement a replacement high band VHF 
radio system state wide, The existing sys- 
tem is conventional analog wide band while 
the replacement will be conventional digital 
narrow band. The annual salary range is 
from $38,700 - $49,512 with a complete 
state benefit package. 


Call Karin Lang at (360) 459-6415. 


COMMUNICATIONS TECHNICIAN 


One of Motorola’s largest independently owned 
service organizations is seeking motivated in- 
dividuals to service and install communica- 
tions products and systems. Two years expe- 
rience and Naber or FCC certified preferred. 
Opportunities available in several locations 
throughout the Southeast. Top pay, benefits 
and 401K plan. Please send resume to: 


Hasty’s Communications 
Attn: Mike Hasty 
112 Key Drive 
Brunswick, GA 31520 
(912) 264-2765 


COMMUNICATIONS TECHNICIAN 


Field Technician—must be experienced in 
systems, consoles, microwaves used in 
public safety. Prefer FCC or NABER cer- 
tification. Many benefits for right technician. 
Send resume to: 

Radio Communications Services, Inc. 
940 Eddystone Ave., Eddystone, PA 19022 
or Fax to (610) 874-7511 
Ph: 1-800-781-7274, ask for Joe Petrovitch 


Dawn Rhoden 
1-800-347-9375 
Classified Advertising Manager 


employment 


First 


Communications 


Our growing company is the dealer/dis- 
tributor for MOTOROLA communications 
products in several SE markets. We spe- 
cialize in Two-way radio, SMR, Paging 
and Cellular. We are looking to fill several 
positions created by our growth. We seek 
highly motivated individuals who want a 
rewarding career with an industry leader. 
The following opportunities are full-time 
positions with excellent benefits. 

* Division Manager 

* Radio Technician 
Please specify your position of interest 
and send resumé to: 


FIRST COMMUNICATIONS, INC. 
Attention: Career Opportunities 
P.O. Box 2234 « Tallahassee, FL 32316 
Fax: 850-575-2870 
OR 
For details, call Jennifer Ford, Mon-Fri 
between 2 PM-4 PM at 850-576-7113. 


TWO-WAY RADIO TECHNICIANS 


Motorola MSS/Full Line Dealer in 
Central Florida has openings for 
bench and field techs. Motorola 
experience preferred. FCC and/or 
Naber required. Send resumé with 
salary requirements to: 

Tri-Co Communications Inc. 
Attn: Brad Barber 
4651-B NW 6th St. 

Gainesville, FL 32609 
Ph: 800-228-8501 
fax: 352-377-9549 


equipment 
for sale 


BUYING ERICSSON-GE EQUIPMENT 
CALL OR FAX FOR QUOTE 

TQ2310 Suitcase less printer, new 
PO 638-6 VHF Duplexers 
TQ3380 IPE/DPE 200 Program kit 

Factory net $4000 new on sale .... 
$825 Systems Control head 
S990 126ch head w/warranty ... 
MVS MPH20 VHF 16ch scan w, i 
PHOENIX-SX 16ch non-scan w/acc . 
PHOENIX-SX UHF BRAND NEW wiacc 
MLSL160 30-42 w/acc., new .... 
MLSL261 42-50 8ch wace. ...... 
MTL UHPF 4w Portable w/charger 
MPI UHF 4w tech. special 
MPI 8-unil multicharger, checked 
RANGR 450-470 less acc. 100w 
RANGR 35-50 less ace, 60w ... 
RANGR Della acc, w/S600 heat 
Delta-SX UHF 100w less acc. . 
Delta-S UHF 100w less acc, 
Delta-S UHF 40w less acc. . 
Delta-SX VHF 110w less acc. .. 
Delta-S VHF 110w less acc. 
Delta-S 42-50 less acc, 110w... 
Delta-S 42-50 less acc. 60w 
MLS-! Control panel 8ch scan . 
MLS-! Control panel 16ch no sca 
MASTR Il 42-50 110w less acc. . 
MASTR |I 150-174 110w no acc. 
MPS/MPR/MPX/MPI/MPE Charg ers -CALL 

NEW LONDON TECHNOLOGY 
752 Alum Springs Road * Forest, VA 24551 
Tel: 804-525-0068 © Fax: 804-525-0078 
www. newlondontech.com 


equipment for sale 


Now You Can Solve Voter 
System Problems Fast! 


* Control Your Voters from a Remote PC 
* Cuts Costly Maintenance Time 

* Finds Intermittent Problems Fast 

* Reduces Receiver Downtime 

* Logs Receiver Failures 

* Modular & Expandable 


Call or Wite for our FREE 
System Planner! 


* Use with Multiple Transmitters to 
Extend System Coverage 

* Automatic Transmitter Selection 

* Far Lower Cost than Simuicast 

* Fills Gaps in Existing Coverage 

* Better than Relay-Based Controllers 

* Works with Standard Base Stations 


LY Products Inc. =: 


Land Mobile Radio Solutions 
1211 West Sharon Road, Cincinnati, Ohio 45240 
(613)695-5900 


jucts.com 
www. ctiproducts.comlandmonile 
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WHITE, ORANGE, GREEN AND RED 
BUTTONS AVAILABLE 


$12.50 ea 


CCIl PROGRAMING AVAILABLE 
ORDERS SHIPPED IN 14 DAYS 


NORTHEASTERN 


Communications, Inc. 
Waterbury, CT (203) 575-9008 
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All CCII rg 


Labels 


Transmitter Coverage Problems? 


Tronenitier "2 
Seerhg Unit are 


RS-232 OUTPUT FOR 
BIRD WATTMETERS 


Model 43 


Read RF power via computer. 

3 Completely 
assembled & 
tested board 
mounts 
internally on 
meter 
terminals, 
Displays 
analog and digital power readings on 
your computer screen. Reduces 
readability errors. Software included 
for data logging and for benchwork. 
Up to 16 units can be addressed on a 
single RS-232 port. No effect on 
normal operation of wattmeter. 5 
minute installation with no soldering, 
Backpanel included — Birdwatcher 


Just $149.95 + shipping/handling 
Not affiliated with Bird Electronic 


SGUENTECH 


Tele: 847-891-2584 
847-891-2587 
www.glentech-rf.com 


Fax: 


Circle {76} on Fast Fact Card 


CMC ENTERPRISES 
2-WAY, MICROWAVE & TELECOM EQPT. 


Quantity Equipment List Price 
Moura S0VH: Micor Jenkin Repeaters vi pur ieceer $0 ad 
Motorola Comoarstors, signal 10 noise type ... oo $400 CO 
Kemyood 601-S 16ch 42-50 mobiles $150 ea.0 
Centracom I! consoles. less CEB... a $50) 29 
Motorola Maxtrac LS 800 mHz LTR VGC . wn $200 €.0 
300m Tower beacons .. .... $250 24.0 
12-50 amp battiy chargers 24y wu SCALLSO 
Motorola MR-600 Non-standtry - $1000 22.0 
Molorola MA-600 hot- — me _ ‘ch. $1500 22.0 
Farinon FAS-€000 non-stand! pen aes pee $3000 22.0 
Farinon LA!-2 hot-standby 2,.!-2.3ghz eh, . $1500 22.0 
Farinon FAS-6000 terminal w/hot standby ._. $5000 2a. 
Motorala Starpoint 2.1-2.3GHz radios wiht 1800 22.0 
Motorola Masatrac A2 UHF 110w wiacc. $375 2.0 
Farinon FL 1-G6GHz radios wvhot standby, very good cond’n $2500 ea, 
Motorola Syntor X 9000 UHF 110w wiace. ... -.. $400 22.0 
Scienlific-Atlanta 4659a BEATS transmitter ¢D 2) Sn ea, 
Scinatific-Atianta 46543 BEATS Pere RSHEA o 1200 ea, 
Collins MX108 Channel modems 3! 0 ea. 
Collins MX108 Channel modems 3OARI0 MX .. 
Motorola Milrek 30-39 60w wracc., wiP 
Matciola Micor base 110w 36-42 
GET G16 G-mark .. 
GE dala SX 10 UHF wiacc 
Molorola L44BCB., 
Motorola Micor base station 
Motorola Maxtras 600 B-1 ., 
Motorola MTX_B10/classic 
Granger DTL 7300 channel modems wiE&M signaling - 
ADC jackfialds w/plug Lisalh rear connections .. 

MC-400 Charinel nye 
Serban ese Star 
00 Assorted Teltats telcom Sealing modules 
GTE Linkurt 464 channel modems 
Rockwell channel modems .. 
DTL-7300 shelves (add-on § 
MC-400 term cards . 
Dictaphone $500 20 channel legging fecorder .. 
50 Motorla Mitrek 42-50 PL, 60v 
30 GE Mastr i! 100w 42-50 wracc. . 


ONew ListingO Call Charles at 336 -769-2885 


For more equipment, visit our website at www.cmcent.com 


eetalaged te ade anata ans nay ane oR "OO MOD! 
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equipment for sale 


PROTECT ELECTRONIC 


+ Mobiles 
E RIC SSON Z *Fonables MEMORY... 
» Conventional 
: . . PRS radio sales to dealers only *° Trunked during engine start with 
Authorized a : + Accessories STARTGUARD 
or get 
SAMLEX continuous 
-——4 —r" Power Supplies protection 
COMMUNICATION eae —— 
utomotive 
Safety & Warning NAV-PAC. 4 
www.sharpcom.com Signals Either way, 
DUCeVER poinaideliaad it's your best 
1-800-548-2484 (sla “ Te insuromce 
Circle (77) on Fast Fact Card @ | against 


|, memory 
loss. 


NE WAAR’ Newport Beach, CA 
(800) 854-3906 = Fax: (714) 957-1621 
Website: www.newmarpower.com 


Programmers > Sane Upgrade Your 
for most ¥ Si, Gee as i rr 
common rae . ' = Service Shop i) 
models of OQ Immediate Delive 
$99. 00 each O Complete with Prati Hamess 


12) 
ICOM KENWOOD uniden © Requires a PC. 


| Switching . aps : 
| Power Supply Light Towers 10ft. long X 12” wide tower section 


| by Samlex at a low Price  (4ssemble up to S0ft. in height) $33.00each, 


i Rugged 10ft. long X 17’wide tower section 
| 25Amps.| Galvanized Steel —_(assemble up to 80. in height) $72.00each. 


$79.00 BASES, TOP SECTIONS AND OTHER ACCESSORIES AVAILABLE ! 


~- WESTERN COMMUNICATIONS - 
NEW & USED EQUIPMENT 
(800) 696-6288 + (520) 526-4636 FAX 


PORTABLE EQUIPMENT: 
12) UHF P-S50 2 freg. 4wo $100 ea. 
35 Assorted Portables coo... $50°$950 ea 
MOBILE EQUIPMENT: 
42MHz 110W Mitrex vee $150 ea. 
" 42MHz 110w Della-S on $125 ea. 
4 VHF 110w Syntor X . von 8200 @8 
8 VHF 45w Avenger GX... (NEW) $250 ea. 
5 VHF 110w Mitrex ..... ... $150 ea. 
5 VHF 110w Mastr Il .. $150 ea 
5 VHF 40w Mastr Il... -. $100 ea 
O VHF 40w Maxtrax .... Anne NEW} $200 0a, 
5 
4 
0 
4 
B 
4 


The Highest Quality |... Ercunml 
agile ! ! ! all The Biggest Warehouse in U.S.A. 


www.epcom.net 
VHF or UHF any Subbands, 1630 Paisano Dr. El Paso, Tx. 79901 


Now Improved with Silver Coated Elements 915) 533-5119 Fax (915) 542-4701 


for Higher Isolation and Better Temperature-Stability. Ask For Your Free Catalo 
Dealer Price $179.0 : Z 


Circle (78) on Fast Fact Card 


10 


UHF 35w SDL 8 freq... $125 ea. 
UHF 40w Avenger GX. (NEW) $275 ea. 
BOOMHz a5w 8605 soneew $200 a, 
BOOMH2 15w 8600 ,. iecceceeee 6150. 8. 
BO0MH2 316TSD Duplex .. (NEW) $400 ea. 
BOOMHz 8625 Duplex .. co (NEW) $400 ea, 


OTHER EQUIPMENT: 

1D) UHF ARU251 Repeaters oo. ccc $900 ea, 
5 UHF MSY 15-90w Repeaters ... svn $200 8a, 
5 N-1275 35w amplifier oo. cee $125 Oa. 


iF YOU WANT IT, WE PROBABLY GOT IT! 


CHANNEL ELEMENTS 
YOUR FREQ. - $20.00 


with trade-in/3 working days 


CRYSTALS 


Check out our Web specials! 
www.radiocomm.com 


«Wholesale prices to Dealers Only. 

*Self-servicing users welcome. 

*We carry a wide selection of both radios and 
accessories for your convenience. 

*We have a Flat Rate Repair service. 

We sell and install MX-COM boards. 


800-726-9015 * 612-808-0069 
fax: 612-808-0087 MAXON, TEKK, UNIDEN/7working days 


email: sales@radiocomm.com Channel Element HOQ/Kirby Ent. 
Circle (79) on Fast Fact Card 4120 Kirby Rd. Cincinnati; OH 45223 


1-800-237-9654 


FAX: 513/542-8870 


Your Full Service, 
VALUE-ADDED Distributor of 
Communications Products. 


» BOARDS * STRIPS ¢ ACCESSORIES * ELEMENTS * REEDS » 


PCI — PEKAAR COMMUNICATION INC, 
$ Speciais of the month $ Steve's back, formerly o1 f Gregory Electronics Comp. 
MOTOROLA pale Tabletop baso modal L-44 JJA 40 watt UHF #80; wee y (ane 
He 1600 DC ramote th 


ANd « 


26 


UHF Mobile Duplexers 6 cavity 
CES 5400 Phone/Tone Panel 
CT Systems Service Monitor 3000B 
STANDARD 900Mbhz Portables 

IDA DID 1200 

CTI DID/SMR 3-5 w/dummy terminal 


TA RADIO COMMUNICATIONS 
Ph: 407-725-4824 + Fax: 407-984-9484 


GE MPS Ponables et Ci version of MPX high band with bat 
GE CEA woe base 40 watt UHF 450-470 range . 
GE SAM trunked repeater 800 MHz range. less. “duplexer & cabinet .. 


AAC V 
GE PHOENIX Moblia NSHH1W4OTB—Hi-band dual 
GE PCS portable hi-band 150-170 range w/scan 
GE TMX 8310 mobilas 800 MHz range wiaccessorias . 
GE CMX 5630 mobiles 800 MHz range wiaccassaries 


priority Acmmugrey"¢ case with” “accessories 


Wom le tA 


Ericsson GE MDS mobiles comb. TL800, 800MHz range ‘wiaccessories $125 
Catalog Available if you can't find it, try us! Call (973) 772-0704 


* SG33u * SLNSW313 « SalIvOSSADOV « SdIHLS « SQYVOG« 


*BUY «SELL ¢ TRADE* 


e30VuL> T1148 
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wee classificd 


BUY ¢ SELL * TRADE » CLEAN WORKING EQUIPMENT 


T-AASF SDOO'C 74CXB 7106 450 MHz 100W Aepentor . . Call 
3-Micor 75W UMF Hepeaior .......-- 2-2-2. eee eee Call 
1-Micor 250W UHF Repeater —_, . Call 
20-GE 900 MHz-PRC-B/9 45W Repeaters & Digital Paging Staton ad 
10-900 MHz Paging Tx Mot, GE, Granger... .,.. ., 

20-Mastr Il-E 75W UHF Mobile Repeaters w! Duplexer ‘From. Phe 


10-MICOR 800 MHz Repeaters 125 -....... 22... From. . $1000 
50-Micor Base/Repeaters 100-375 Walt Low or VHF... .,.,.., Call 
4-SR 2000 Base/Paging TX C74GRB & C73KSB Retr... ... Can 
20-Mast || Basa/Hopestors 60250 Watt AN Bands 0.0.2... Cah 
20-Mirek Base 100 Watt All Barcis , < ‘ Cal 
25-Aerotron Pioneer 1000 VHF Repeaters acsa Se aint ae Cas 
‘Mchaies 2550 Miz 

200-Mitrek 30-39 MHz 100 Watt ......... ....... Fram... $200 
10-Mitrek 39-50 MHz 110 Watt4Ch -..........-... From. . . $200 
20-Mitrek 30-39 MHz 60 Watt 2 : . From, .. $100 
200-Mitrek 39-50 MHz 60 Watt ..... .............From... . $50 
1O-Symior X 30-50 MHz 100 Walt... -.,.... Cam 
20-Detta 36-42/42-50 MHz 100 Watt .............. From... $100 
‘200 Maat li 30-50 MHz 60-100 Walt , .. From... . $50 
1O-Midland 70-0568 100 Watt RM 36-42 MHz ...... ...... S186 


‘Mojoltes 150-175 Miz 

O-Mitrek 45-80 Watt 4 Ch, - 220.2 From 
SMidiand 70-480 8 AM 8 e heya eee . vee $200 
50-Synior X 110 Watt 32Ch -.............. .... From. .. $200 
30-Micor 45-100 Wan 4 Ch i .. From... $50 
20-Mastr i] 60-100 Wart 8 Ch From. sO 
30-MVP 35 Watt Mobile/Repeater From, $50 


20-Deta S 100 Wall... wee eee eae From. .. $100 
50-PAC-RT 15 Wait Mobile Repeater From = $100 
200-Aerotron Pioneer 2000 ACSB...-........ eee | 
HE Mobiles 450-470 MHz 

10-Specira TR4FWATHASAK 110Wal 68... ss Call 


4-Ranger SOWalt From 
68-Deha SX 100 Wart ..... = From 
20-Synlor X TS4VBS 32 Ch 40W we . » From 
20-Sysiem 9000 PAC-AT 4KEA300GA . .. From... $495 
S0-Mactr Il 45-100 Watt Repeater Gudders From 

15-Mat PAC-RT Mobile Repesiers ............. From 
SO-Mitrek T44JA 50 Wart From. 

800 Miz Mobiles: 

10-Smeit NLT, Portable, MT'S-2000, MTX SOCOT, STX Can 
20-Syntor X 9000, 35 Watt... . Cat 
10-Specira TASKGASSICSAK 182 SmartNet wi VRS & Siron Call 
B- Spectra O4SKMA7UASAK i Cas 
$0-Maxtrac 800T 15-35 Watt B-1-B-7 From. $150 
4-GE MDX 800 PM 825N ; cal 
30-Symor X TASVBU 35 Watt DualMode . . -.... -From. . . $100 
20-Spectra 900/87 FK. , Call 
20-EX 1135 Watt WM IPA... 8... From... $100 
100-Mostars, Micors, Traxars, Midlard, TAC, TEC, GE From s2s 


Mise tems 

1-R 2001 B Serv Mon. Good Condition... . incase Call 
30-SpectraTac Vater Rec Comparators Call 
40-Certracom |! Control Eq, Consdiet BIM, CEB, Panets, Cabnets Call 
2-Centracom | Consoles & Lots of Parts ._. --. . Cal 
20-GE Voter Receiver & Voter Panets Call 
500-MOT & GE Tone & OC Remates All Types - : Cal 


BARNETT ELECTRONICS INC. 
330 HWY 236 W., Loneke, AR 72086 
ORDERS B BIDS: B00-423-3558 FAX: 501-676-2475 


© For Expanded List, updated weekly, look at our 
Website: www.barnettelec.com 


Used 2 Way Radio 


MOTOROLA @ GE # EF JOHNSON etc. 
| PORTABLES / PAGERS / MOBILES / BASES / REPEATERS 


Contact us when you are looking for econo- 
mical used equipment. We are a reliable 
source for all major brands of used 2 way gear 


w= (708) 681-0300 
oa Buy @ Sell e Trade 


Visit our web site: WWW.MDMRADIO.COM 
or E-Mail us at mdmradio@earthlink.net 


MDM Radio Ltd. 


1629 N. 31st Ave, Melrose Park, II, 60160 
Tel. (708) 681-0300 Fax (708) 681-9800 


Info: 501-676-5506 == 
es VISA & MC Acepted, NO COD’s | VISA, 


equipment for sale 


| 
INVENTIVE | 


Engineering. 


VOYAGER™ Aluminum Base Station Antennas: 
Feature modern resins as insulators, a corrosion resistant space-age, 
gold anodized finish on the aluminum, a patented weather resistant internal 
matching network, and a chrome-plated brass "N” connector. 


Invader™ Low-Visibility Base Antennas: 
3dB collinear antennas designed for small coverage area applications in 
urban sites. Feature tuned bandwidth-expanding network that ensures an 
excellent VSWR. 


Phantom™ Patented Low-Visihility Antennas: 
Provide wide bandwidth and low-angle radiation pattern. New “field 
diversity” element reduces annoying drop-outs and dead spots found 
with standard antennas. 


GENESIS Wide-Band™ Mobile Antennas: 

Feature a patented unique network that compensates for the 
change in impedance with frequency, thus vastly increasing 
useful operating bandwidth. “No coil design” allows for quick 

“out of the box” installation, easy user upgrades, and lower 
labor costs - there is no need to trim the whip! 


DISCADOO™ Low-Visibility Mobile Antennas: 
Designed for cellular, SMR, 900 MHz, and PCS appli- 
cations in high signal-density areas. Available with a 
permanent self-adhesive strip, or industry standard 
NMO mounting socket. 


For durable and reliable products, peerless production 
and unequalled service, let us show you why there is only 
one choice... Antenex. 


«1 ANTENEXe. 
2000-205 Bloomingdale Road @ Glendale Heights, IL 60139 


In the USA - Phone: 800-323-3757 Fax: 800-851-9009 
International - Phone: 630-351-9007 Fax: 630-351-9009 


Come visit our site today and place your 
order on-line at www.antenex.com! 


Circle (81) on Fast Fact Card 


BUY & SELL: 
LTR-80OMHz & SO0OMHZ EF Johnson » Kenwood « Uniden 
MOTOROLA 


UHF * VHF * 800MHz * 900MHz : 
* Mobiles » ir. » Repeaters * Amplifiers » Paging Transmitters 


1-800-786-2199 
ERLING 203 N. Chestnut Street » McKinney, TX 75069 
Fax: 972-562-7957 
Uaannide Pockets su She Tied Mike Malone 
Two-Way Rad www.usedtwoway.com 


October 1998 MOBILE RADIO TECHNOLOGY 73 


ee cassificd es 


equipment for sale 


~ 
Mmin me 


{ wore: Hardware Only, 
Software soid by Jdotovota” 


her products a7 eels y | - 
oe he Soll i RADIUS SP5 


Deal 15% 
GP300/P110, HT SOP 100, STX, 
Adaptor... Gemini, VISAR, JEDI, HT/MT. 


ae shes 2 ) SABER, SPECTRA’, RADIUS* 


Polarts a ystrios 


efore hal te of Se 
x 4 


ones 
ease Renee RSE 943° Tech Info: 40 


Ericsson ® Compatible 
So small it fits Programming Equipment 


in your pocket! 


P96A Programmer® 

Can replace TQ3370® 

4 LED indicators 

Tx, Rx Data, Power on, Flash 
Only $ 120 plus $4 shipping 
Fax 405-350-1455 e 30 Day money back guarantee 

Visit us at www.priceindustries.com @ | Year Parts and labor guarantee isis) 


Circle (83) on Fast Fact Card 


MOTOROLA RADIOS 
RADIUS — RADIUS — RADIUS 


Tons in stock at USA’s lowest prices 
SP50—P110—GP300—SM50—SM 120—M 120—GM300 
will absolutely be SHIPPED TODAY! 


Full line of previously owned trunked & conventional radios 
HT600/ VISAR/HT1000/MT2000/ MARATRACS/ 
TRUNKED 800 & 900 SPECTRAS/ MAXTRACS/ 

PP1000X / MTX / MTX8000/ VISAR/STX/ EXPO 
RADIO EXPRESS INC. 
OFC: 800-545-7748 FAX: 703-830-8710 
e-mail: radiosdsale@juno.com 
All major credit cards accepted 


Circle (84) on Fast Fact Card 


USED EQUIP 


U) Morse code and Voice ID 
U 3 monitors and 3 timers 

QO Several models available 
4 Special prices for a limited time 


RACOM °°722-6864 


216-351-1755 


for sale 
Www.mosscom.com 
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MAKE CONTACT... 
with a classified ad 
in MAN) 


Call Dawn today at 
800-347-9375 


HC ANTENNAS & BATTERIES 
{Best Antenna & Battery Pricing in the Industry!!) 


NMO Mobile Antennas 


HC29 29,5-35MH2 Quartenwave occu us 
HC34 ...... 3440 MHz quanenwave ...... veces $15.99 
HC40 ..... 40-50 MHz quarterwave 7 . $15.99 
VHF 
HCQ151... 151-162MHz unity gain, chrome ....., ........ $2.64 
HC150 136-174MHz? 3dB gain, 5/8 whip . sone 913,99 
UHE 
HC0430 . 430-470MHz unity gain, chrome... $2.64 
HC450 ..... 445-475MHz 508 gain. 5/8 over 1/2 wave $13.99 
800-900MHz 
HCO800 ... 80B-896MHz unity gain, chrome ,, ve $2.64 
HC800 ..... 800-900MHz 3d8 gain, SMR/Cellular .......... $9.99 
NMO MOUNTS 
HCM ....,... 3/4” hole mount, 17° RG58A/U coax, no conn . $5.99 
HCMP Same as above. with soldered PL-259 ........ $6.99 
HCT Trunk lip mount, 17° RGS8AU coax, PL-259 .. $9.99 
HCTSS ..... Trunk lip mount, 17° RGS8A/U coax, heavy 
duty stainless steel. PL-259 .... $13.90 
HCMN3 ... Magnet mount, 17° RGSBA/U coax, PL-259 .. $11.99 
HCL Trunk gutter bracket, 3/4° hole ‘L’ bracket .. $1.49 
MOTO ELIMINATORS 

HC9628 .. GP300 Battery eenias $29.00 
HC8148 .. P110 Battery $33.00 
Batt. Elim . GP300 Radio $29.95 
Bart. Flim, P110 Radio $29.95 
HNN9E28A GP300 Battery (original) ...... . $49.00 
HNN8148A P110 Battery (onginal) 0.0... $49.00 

Quantity discounts available! No minimum order! 

Same day shipping! 
Order entry & customer service 24 hours/7 days 
Call today for our FULL LINE CATALOGUE! 
Phone: 1-800-654-9550 »* 973-389-9600 

Fax: 973-389-9696 » E-mail: holzberg@juno.com 

~Be sure to visit our website at www.hotzberg.com— 
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FOR SALE USED 
30 8600 EFJ Complete $150.00 
40 8604 EFJ Complete $150.00 


15 LMX 1101BK 
15 SMS 815TS 
1-800-968-7820 


eee classificd 


equipment for sale 


www.usedradio.net 
(Equipment list, prices & order 
capability all on the Web) 


Motorola-Maxon-Kenwood 
Portables * Base Stations * Mobiles 


SP10/P110/GP300/M120/GM300 
$P2550/SL500/CPOS5 10 
ETC. 


Close-out Pricing! 


American Radio Exchange 
Ofc: 888.260.7368 
Fax: 310.312.5437 


SERVICE MONITORS 
FOR SALE 
MOTOROLA R-2038HS .. $6,900 IFR 1200-S 
MOTOROLA R-2008D/HS $5,900 IFR 1500 
MOTOROLA R-2410-A....,..$4,B00 HP-8920-B . 
MOTOROLA R-2001/C/HS . $4,200 HP-8920-A ,.......... 
MOTOROLA R-2600/C/HS $8,500 IFR-1600 ........ 

FOR SALE 5 R-2038/D/HS SERVICE MONITORS 
FREQ. RANGE-1 MHZ TO 1 GHZ, SPECTRUM ANALYZER/ 
SWEEP, DUPLEX GENERATOR, MULTIMODE CODE 
SYNTHESIZER, CELLULAR/TOR TEST 
ASKING PRICE $5.900 EACH 
USED TEST EQUIPMENT WANTED 
RF IMAGING & COMMUNICATIONS 
925-229-2034 FAX: 925-229-2035 
http://www.best.com/~rfimage 
e-mail: rfimage@best.com 


COMPLETE CHANNEL ELEMENTS 
YOUR FREQUENCY 
LIFETIME GUARANTEE 
$25.00 - $35.00 


Crystals 
We Buy Used Elements 


NKX 


1814 Hancock St. 

Gretna, LA 70053 
504-361-5525 (in LA) « 800-237-6519 

FAX 504-361-5526 


All Mobiles, Bases, Repeaters, 
Duplexers & Parts REDUCED 
for IMMEDIATE CLEARANCE. 


C.W. WOLFE COMMUNICATIONS 
1113 Central, Billings, MT 59102 
406-252-9220 * Fax: 406-252-9617 
E-mail: CWWOLFECOM @AOL.COM 


* PAGERS « PAGERS * PAGERS * PAGERS» PAGERS « PAGERS « 


MPMANUS >y% 
OMMUNICATIONS 


MINITOR Ill 
NOW 
AVAILABLE 


¢ Refurbished Pagers 

* Pager Repair 

* Factory-trained techs 
¢ New Motorola Pagers 


: | REED | 
* Parts & accessories Ree eS eS 

We Buy Pagers | 
“ONE CALL GETS IT ALL” 


400 North Fifth Street 
Blytheville, Arkansas 72315 
Phone: (870) 763-6250 = Fax: (870) 763-6533 
E-Mail: memanus @arkansas.net 
Web Site: www.mcmanuscomm.com 


¢ PAGERS ¢ PAGERS ¢ PAGERS + PAGERS» PAGERS ¢ PAGERS « 
Circle (86) on Fast Fact Card 


eXpress Xtra™ 
© Synthesized 


(A) MOTOROLA 


Authorized Paging Distributor 


AAMOPUV-H9DMOrPT- HOIMOYP 
GIMOPUDVs ODMOPVT:s HIMOY VU 


Fax: (540) 891-0538 


Massaponax Business Park 
3605 Loren Whitney Drive 
Fredericksburg, VA 22408 
Mailing Address: 

P.O. Box 7846 
Fredericksburg, VA 22404 


(540) 891-0569 


home MAE CHIE LA 
NN ELECTRONICS 
> Two-Way Radio Communications 
> New and Reconditioned Radios 
> Custom-Designed Radio Systems 


> Repair and Programming 
> Consulting 


We accept VISA and MasterCard 


VHF DES Micor Bases and Repeaters 
MSF 5000 UHF Repeaters 

MSR 2000 UHF Repeaters 

Master Il VHF & UHF Bases & Repeaters 
R1032 DES Test Sets 

R1033 Test Sets 

R1034 Line Test Sets 

RTX 4005 Portable Test Sets 

RTK 4007 Auto Test Interface 


E-Mail: mechem@fls.infi.net 


UHF 250W Repeaters (Clear and Secure) 
UHF DES Repeaters 420-450 & 450-470 
Dual Syntor-X Secure VHF/UHF Dual Code 
URL Address: http://www.mechemelectronics.com 

Circle (87) on Fast Fact Card 


Iain acer wi ; Hwee 6) Durable Motorola KeyNot 

Voice Pager with Monitor jamuggbtaintgabemiee dialed taal 
= (4) Reconditioned to factory specifications 

Available options: 
*Vibrator add $5 
*Voice Storage add $10 
*New NiCad Batteries $6 
*Used chargers $19 
ged Warranty 
1 year 319 - 2 Years $18 per 
year - 3Years $17 per year 


(4) We add our unique Monitor ect he - Pager 
functions the same as a Minitor I1® in Monitor mode 


6) 90 Day Warranty with optional extended warranty 
[J Price below is on Your Frequency and programmed 


to Your Paging Tones 
51 - 100 units $132 each 


] - 20 units $135 each 
21-50 units $128 each over 100 units $115 each 


Dealer prices only, end user prices slightly more 


*Minitor II pager repair just $29.50 
includes all Parts and Labor 
*Minitor I & II tone reeds $25 each 
*Minitor I] Scan Adaptor (scan 2 channels 
$55 installed, or do it yourself kit $45 
*Minitor II freq conversions (board swaps) 
Wanted: Pagers - Minitor II 


Paging and Wireless 


Service Center 


800-822-2180 


International: 561-683-0022 |"Wjeq"_ 
Fax: 561-683-0059 


e-mail:pwserctr@aol.com 
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equipment for sale 


‘Professional Audio Gear" 


K-lil K-HS 
i Customer microphone — This micophone kit is complete with a very good quality, 
apres ond olga oli lightweight boom microphone ond the most comfortable 
— Nic. bos dothing dip ond PTT button on it’s side. earloop available, 
— Forbud comes complete with on extra foam earcover. 3 Sach toae tein oe te é 
He EI eet — Mode for Motorola, Kenwood, Stondord, Vertex, atc... 


K-200 | K-400 


— Superhigh quolity single or dual muff headset for high-noise 
— /Monufoctured to work on the Motorola Rodius® line, this heavy-duty environments. Yoted “Best in Class”, 


tomote speaker mic. has excellent audio quality. ‘s — Noise concelling olechet microphone, 
— Full waranty ond wholesale pricing make this ramate mic. 3 — PIT button on oarstill, 
 rwst hove. XS — Comifottoble carcushions. 
— Adjustable headband, 


((@))) 
— High Audio Eorbud. 
— 2.5mm ot 3.5mm connectors available. 


— Works on rodio or with other accessories, 


— Extra foam ear cover included free, electronics 


“WE are in business to increase YOUR business” 


CALL NOW! (800) 959-2899 


Fax your order to: (760) 631-1163 
Web Site: www.kleinelectronics.com e-mail: info@kleinelectronics.com 
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FOR SALE 
HP-8920-A/B Radio Service 
Monitors with Options 
8920-A Options 2/3/4/5/7 $8500 
8920-A Options 2/3/4/5/7 $8500 
8922-H GSM Tester Opt-9/11 ... $20,000 
8920-B Options 1/102/7/3/4/11 .. bles 900 
8921-A Cell Tester $12,000 
8920-A Options 2/3/4/5/11/13/20 .. $8900 
8920-A Options 1/2/3/4/5/13/14/50 .. $8900 
120-Day Warranty & a 5-day Right of Refusal. 
All units are calibrated & have manuals. 

RF IMAGING & COMMUNICATION 
510 Westaire Blvd. « Martinez, CA 94553 
925-229-2034 FAX: 925-229-2095 
e-mail: rfimage @ best.com 


MOTOROLA NOS DUES ey werueene 
28 Desk Mic TMN1005B $49 ea. 


40 Speaker TSN6016B $19 ea. 


50 Centurion replacement duck antennas 
450-470 1/4X32X3/16 $9 ea. 


13 Midland 70-052 front mount 40-52 
MHz 80ch 100w w/acc.......$150 ea. 5 


5 70-480 rear mount 150-174MHz peebe mone 1425 IEMA 
80ch 60w w/acc $150 ea. FAX 972-242-0959 COM CARROLLTON, TY 


909-873-1319 800-895-STEY < 7859) 75007 


mer We bi gl TEST EQUIPMENT - BUY & SELL!! 

a HPBA02A Measurement Receiver—$12,900; HP8901B Medulation Analyzar- 
$2700, HP29028 Audio Anatyzers-$1650. 

WHY PAY MORE! FA COM 120647711 (NEW) = WFR 1500 (rmingy 

IFRLCOM 1208°7G (NEW) 0... $99 


Used/Reconditioned Motorola, E/GE, EFJ, Kenwood, IFA 1200S ees 
Uniden 2-way radios and accessories HPSeatO tw TOMA GS200A) on $ 
—ALL FREQUENCY BANDS— HPEG2OD Iw TOMA) 

PLUS Hotels FREOIGMS on ST 


“PL” and paging reeds/filters, TCXOS Marcon 29570 


Masconi 29558 


FOR SALE 


Ungar SM1002 Surface Mount Service 
(02) (:) $5000 OBO 
Will consider trade for 

UHF/VHF/800 MHz Radius Mobiles 
Call us last to sell any of the above. Synth, 1000 ah Sig. Generstors: 


S.B.R.P.C.A. (310) 973-1802 
WE PAY CASH Risca! 9087-1 300Aihz Signal Genersiors, low phase rise, high stabiity, AWAY 


COMM Pulse Prase Modulapon. wie oR warrarsy'-$ 1900. HP5E57A-$2900. 
4614 E. McDowell Rd.Ph.: 602-275-4505 ; mironx + pe 
Phoenix, AZ 85008 Fax: 602-275-4555 ag a ei ed fea MRT Classifieds work! 
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$5900 
VFFTIGOS SINE 
IFRECAA ....... $3000 
HPSSZ0A2WASISI4 _.... $8500 
HPBQ2FA ose $9500 
Motorcta AZG01D ........ 35500 
Motorola R2600C CBS ... $15,900 
Marconi 29570 $2000 
0 Marconi 29576 .... acco 
Marconi 29554 .. $70 


ee caSsificd 


equipment for sale 


DEALERS WANTED 


Now you can be a dealer in a new line of 


MOTOROLA 2-WAY RADIOS 


WETEC ELECTRONICS 
AUTHORIZED MOTOROLA TS-10 DISTRIBUTOR 


Call Now 1-888-GO-WETEC, ext. 10 Visit our website at: www.wetec.com 


Circle {90) on Fast Fact Card 


Wireless... Remote... Control... Anything... CELLULAR & PAGER LABELS 


ge Labels for pagers, cellular phones and two-way radios 
9 Ke ¥with your company’s logo. Warranty labels for batteries. 


Bar-code printing systems. 
Call us for free samples. 
-. ADVANCE LABEL & TAG 
1725 N. McDonald St. 


AL. McKinney, TX 75069-8230 


1-800-466-5345 FAX: 972-548-2518 972-542-5345 
www.altag.com 


World Class Service for Worldwide Customers! 


Technically, we are on 
solid ground. You have 
the wireless application, 
we have the solutions, 
Wenow have Flex 
capabilities in all of our 
products. 
SOURCE. 
PageTap, Inc. 
303-337-3084 


tele: 2 


fax 
hup//www.pagetap.com 


THE WIRELESS 


CONTROL 


NEW & USED EQUIPMENT 


mororoLa Radiuy 
Lowest Prices! 
GP 300 VHF/UHF 
GP 88 VHF/UHF 
GP 68 VHF/UHF 


Most popular models in stock! 
Complete Radius Line! 


KENWOOD 


New and Used 


Special State & Local Gov. Discounts 


1-800-264-9516 
FAX 303-415-1557 
COMMUNICATIONS WEST, LTD. 


E-Mail: commwest@aol.com 
DOMESTIC & EXPORT SALES 


LOWEST PRICES! 


WE 14 ea PURC 5000 Bases. SQOMHz, 02934A 
12 ea PURC 5000 Bases. SOUMHz, CASJLA1IOIA 
BUY 8 ea MIGOR PURC Bases. S00 MHz, G7SJZBIIOtA 
AND SELL 71 ed. MTMEOOD. SOOMHZ. HOTUCHEOB7 AN 
7 ea NTKECO0. BUONMZ. HOTUCHEDBIAN 
USED 20 ea. NTXB10. SCOMMz H2SJBF5121AN 
MOTOROLA, Bomewuecenee eee tin 
GE AND ea MASTR Il Apir, 4EQhHr, SCESVAUaEA 
t ea MICOR Comm Rotr, 460MHz, COIACESIOSAY 
ERICSSON BPA met cite 
FM 7 TDA X $000, S60VH2. THKEJTIOIAK 
5 2, MICO. 450MH2, T74ATN1B03 
TWO-WAY MITREK. 460MHz. T44JWA6000 
RADIOS 5 22 JOHNSON 460MHz, 7171AQJGA 


SCHAEFER 
RADIO 
CO. 
130 West 
Fayette St, [Reg TR VUToO 
P.O. Box 395 De RATRAG. 46MM T81XT, LATDRIAK 


33 ca MITREK. 4BMHe. 1812446000 
Denver, |A [Reeeaer rere 
50622 10 22 MICOR Bases. 
2 ea MICOR, 31MHz W34 
PHONE: 50 ea Tone and DC Remote Desk Sets. Mixed Models 
(319) 2 ea Local Control Desk Sets. T1993 
28 2a. Motornta SYSTEMS 90 Sirens 
984-6115 49 ea Deskiap Centracom | Tone Remote Modules 
FAX. 3 ea MARTI Phone Patches, (11594, 
(319) WANTED: RAOIUS, Bases, Mobiles, 


Portahles & Repeaters ¢ ALL RANGES 
984-6220 & UHF Syntors 


GP-68 


GP-88 GP-300 


SPECIAL PRICES and in STOCK! 
VHF 136-174 MHz 
UHF 430-470 MHz 
20ch or 16ch 
DTMF Keypad (CP-50/GP-68) 
Features: 
PL/DPL built-in 
9 DTMF memories 
Auto or Programmable 
Repeater Offset 
2 or SW Power level 
All (CP-50/GP-68) radios include: 
3 hour rapid charger 
1200mAh battery 


E-mail: info@nsiradio.com 


NSI Communications 
(7 Tel: (253) 946-2426 
Fax: (253) 946-8311 


some items export only 


CRYSTALS ey ee Handheld Repeater Controller 


H « MICOR *GE Convert any handheld or 
Ui day delivery/$6.00 + MITREK *RCA mobile radio into a simplex or Ff 


SLUVd e 


nt 
a) 
St get 


EXPORT ITEMS * ACCESSORIES ° 
SWALSAS ASMNHNL * 


* PAGERS « 
« SVNNSLNY 


888-678-9825 ph. * PORTABLES * ACCESSORIES duplex repeater satan, 
zs * MOCOM 70 * TONE ELEMENTS ideal for setting up short-term 
SURES EL EET RONIES * MAXAR * CHAYSTAL ELEM. Heioald service repeaters : 
«RPTRS * BASE STATIONS at remote locations or disas- www.spectrum-usa.com 
9836 Monaco Dr., El Paso, TX 79925 Large Quantities + (940) 433-5452 ter sites. SPECTRUM Phone: 800-566-2788 4 


October 1998 MOBILE RADIO TECHNOLOGY 


It’s 3 a.m. 


You’re fighting a 3-alarm fire, 


a mile from your vehicle. 
Is 80% hand-held coverage enough? 


Vehicular repeaters extend hand-held commu- 
nications by connecting to existing high-power 
mobile radios and repeating conversations in 
both directions. Hand-helds 1-2 miles from a 
vehicle maintain reliable communications with 
the base up to 50 or 60 miles away. 


The SVR-200 vehicular repeater is a cost — 
effective solution that provides full coverage for 
hand-helds in critical public safety applications. 


(= Voice it 901 5462 
PYRAMID... 714,901.54’ 


NVR-200 


Circle (91) on Fast Fact Card 


RADIO SYSTEMS, INC. 
HAS FOR SALE THREE 
900 MHz CONVENTIONAL Motorola, Uniden, E.F. Johnson, Kenwood 
QUANTAR/QUANTRO Two-Way Radios and Systems 
100 WATT REPEATERS 
ON SITE, NEVER USED. DELTA 
MODEL T5365A —$9750 per unit COMMUNICATIONS 
781-593-2320 FOR ANY FAX: 972-278-5085 
ADDITIONAL INFORMATION Garland. 1X 
YOU MAY REQUIRE. 


EQUIPMENT FOR SALE 


ALL ITEMS NEW IN ORIGINAL BOXES!! 
100 Uniden UNI-APX901 Earphone for APX325 $5 ea 
100 Uniden UNI-ARX169 Terminators $1 ea 
2 Uniden UNI-SVS 8035 Mobiles (new) $275 ea 
1 Motorois R2670 FDMA Serv. moniter wtrunking opt . $17,000 
10 Motorola MTX-8000 MTX-LS LTR $300 ea 
15 Motorola Maxtrac-LS LTR $290 ea 
80 Motorola 258095$202 Transtormer $5 ea 
245 Motorola 2580162R01 Adapter thr 110v $5 ea 
248 Motorola NIN-7212A Rapid cnarger $25 ea 
50 Motorola NTN-7244 Leather swivel case $25 ea 
30 Motorola NTN-7143 Hi Cap Batt $30 ea 
2 Motorola NTN-1177 Six-unit ragid chargers . $275 ea 
70 Motorola NTN-1174 Standard cate chargers .. $10 ea 
30 Motorola HMN-1038 Base Mic $40 ea 
675 Maxon TPA-1125 Rapid desktop charger $20 ea 
1448 Maxon TPA-1120 Std, Rate Pedestal Charger $5 ea 
1 Maxon TPA-1160 Battery-Maxon TP4800 Portable $5 
1750 Maxan TPA1120x Charger w/TP4800 Portables . $5 ea 
10 EF Johnson EFJ2500740300 Challenger mic... $15 ea 
1000 EF Johnson EJFA6OSLit Literature make offer 
3 EF Johnson EFJ0235800017 API to computer cable . $10 ea 
1 EF Johnson EFJ0239998192 Programming sottware $50 
100 Standard CNBS84A Battery Hi-Cap for HX581 .. $40 ea 
97 — Stanckwc! CSASS1A Desktop rapid churger for HX581 . $30 ea 
50 Ant-Speci ASP-KAV383 Re-install kits on glass $10 ea 
WE BUY USED RADIO EQUIPMENT 
WE PAY THE HIGHEST PRICES 
SCOTT COMMUNICATIONS 
KEN SCOTT 406-745-3218 
email: scott@montana.com 


SABERS —- SYNTOR X 


* MOT SABER ||, H44SAJ7139CN, UHF, 

5 WATTS, 72 FREQ sete viccssenee 9340 88 
* MOT MX300S, UHF.5 WATTS, 24 FREQ,, 

WITH BATT, PROM, ANT, MULTIPL ................... $500a 
* MOT SYNTOR X/X. UHF, 35 WATTS, 16 FREQ. WITH 
T/A, MOC/ANI, PL, EE PROM, COMPLETE .... $80 ea 
(CALL FOR PRICE ON ENTIRE LOT.) 

— Programming for all Motorola EE Proms = 


Motorola * Uniden * Kenwood 
Johnson * VHF » UHF « 800MHz 


900MHz * Mobile * Portables 


Repeaters Personalized Service. 
—— Best Prices Guaranteed! 
Use COLOR to make PLANO COMMUNICATIONS INC. | il bees meen 
your ad stand out! 1-888-906-9006 Beem cormantowmn TN 38183 
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equipment 
for sale 


EQUIPMENT FOR SALE 
MOT Maxar 80 mobues, 6Ow, 30-36mc, PL $195 ea. 
MOT Maxar BO VHF mobile 100w MowseDT3TSASO000AK $195ea 
MOT Mostar 600mec wio ace $85 ea 
MOT MaraTrac low band mobiles 100w 42-50me wince $395 ea 
MOT Maratrac UHF mobiles. 110w, wiace $435 28, 
MOT Mitrex tow band mobiles 1ODw 40-50me wiace $195 ea. 
MOT Mitiox VHF GOw mobiles wiace $150 08 
MOT Mitrex SOw UHF mobilos wince... $175 e6, 
MOT Mitrex 100w base stations, 30-40me $1000 €8. 
MOT Mitrex 100w base stations, 40-50mc $1000 ea. 
MOT Mitrex UMF 50w base station .... 5500 
MOT Mitrex VHF 60w base station f SOO 
MOT Mirex VHF 100w basa slabons $1000 ea. 
MOT Milrex mobiles VHF 110w, wiace $235 ea. 
MOT Mitrex tow band mobiles, 30-40me, GOw wiace $150 ea. 
MOT Mittok UHF 50W tiobilos, drowarunlts 0. 1 $95 ea, 
MOT Mitrek GOw, 30-40enc. drowar units ., a $75 ea. 
MOT Micor mobiins VHF 1104, wiape . $166 ea. 
MOT Micor 30" cabinets, claan sn cece $210 ca. 
MOT Micor 100w mobiles. 42-4 EG: nvrosneewesizns RSE OM 
MOT Micar UHF 100W mobiles BG. ines tttrrsvereees BIBS Ga. 
MOT Micar low band base stallions, tO conl, aty. lore 
remte, unified chassis's, 41" cabinets, mint, 42-50n%; 
MOT Micor 100v base slalion. JO-ime, 2 rocewars, 
unifisd chassis, 41° cabinot cose $1600 
MOT Pak Rat repeators VHF $295 ea. 
MOT Pak Rat repeaters wiporiablas & vol ehargors UHF $395 ea 
MOT Molrac VHF rptrs, 1104 Mogel C73MMY3101AT. 6 Il cab, $750 ea. 
MOT MT500 portables low band 42-50me ... $85 ea. 
MOT Pack Set low band $195 ea 
MOT MTS00 portabtes VHF $100 aa. 
MOT HT600 VHF portable. 2 freq. Sw . $150 


SF BTTRAAT MY“ - VV SBsHsh—-s 


$1460 ea, 


MOT T1600 remotes .. $100 ea. 
MOT Satellite rocowors $500 ea. 
MOT Macom 70 VKF '0Gw motilo, 4 Ireq/scan Bis] 
GE Rang: mobdes. 25-50me. 6Ow. wiace $295 ea. 
GE Runge mobiles. 100¢. 35-S0ens, wiace $425ea. 
GE Executive I! 75w UF $195 
GE Mastr tl €0w mobiles. 4 $95 ea. 
GE FHOENIX SX VHF mo! $165 ea. 
GE PHOENIX SX UHF 16¢! nS 
GE Cetia VHF motile, 110w, wace S220 


GE Delta mobiles. 100w. 42-50 me, wince $225 ea. 
GE MASTH II 100w mobiles. 42-50me. wiace $195 ea 
GE MASTR 4H 100 continuous duly arnplitior, 42-50mc $500 
GE Mastr Il 100w contenuous duty ampiher. 36-42me 75 
GE Custom MVP mobiles. VMF or UF, wiace $155 ea 
GE PLS UHF 16feq. portables, brand run, in boxes wichig’s . $245 ea. 
GE FCS VHF portablos. 2 free $200 ea 
GE sow band portables, 42-50me, CG, walt & ant $75 ea 
GE 620mc ponables. Comb PCABOAND $200 ea. 
GE Porta Mobiles 48mc. with bationes $85 ea 
GE Mast: 1) 3D amp powor supptios $330 ca. 
GE Masir [1 110w mobiles w/PPL oxcitors. no ace $200 ea, 
GE Custom MVP 42-50mc modlo. CG $180 ea. 
GE Custom MVP VHF mobilos wio ace. $95 ea. 
New GE Custom MVP mobile 36-42m¢ wo aoc . $100 
GE Executive | VHF baso stalon ern $200 
GE Executive |! 100" Iroq. mobile, 42-50me, wace pres S22? 
GE S550 Scan heads ‘ $225 aa. 
GE 800me mobile . Comb T MXBBIS sac. 

GE heavy duty sleel outdoor cabinals, mint, novor outdoors $295 ea. 
GE Monitor receiver, VHF oo... s coos S18G 
GE Prograrimas, lor Phoenix arid Dosa 

Faxtronix Oscitoscope Modal 475 wilh digital muliimolar, ory clos an, $295 
TPUFF pavermoble apiton, 35-50me, input ti, cdprt& 1007 . $100 ea. 
Astron RS-354 power supply $125 
IDA controltors, lone $95 ca, 
Kenwood 'TKB-620 kav band! basse suiliors, barddrawn box, 29 7lo37ine S600 
New Kenwood TK-860H 35w, UHF mobile, 32ch sean ». $495 ea. 
New Kenwood Model KSG4500 Cent, duly UHF repeater, Bones . S000 
New Kenwood VHF mobile, 45w, 32 Iroq scan, MuTK76OHK S75 
Kenwacd KPSO progranyner S25 
Complete mobile accessary groups. Milrox, Micar 

Mocom 70. Masi: Il, Executive tl $85/set 


Pre-Paid Orders Only « No Credit Cards, NoC.O.D.s 
N.H. COMMUNICATIONS CO. 
P.O. Box 5342 » Manchester, NH 03108-5342 
Tel: 603-668-3004 


sok Niaaper ees Leama 


en et ee 
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NEXTEL 
DEALERS 


$2.50 ea. 


ip370 case with swivel 
closeout special 
718-783-6000 


Advertise in MRT 


rentals 


ORENTALS ff MOTOROLA 
RADIO RENTALS 


*HT1000, GP300, P200 

¢ Intrinsically Safe 

* Full Line of Radio Accessories 
¢ Mobiles & Repeaters 

¢ 24-Hour Service 

* Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 
e-mail: eventcomm @aol.com 


p Quality * Low Cost 
° Overnight Delivery Anywhere 


[COMMUNIC ATIONS! 
800-822-MOSS 


www MmOssScOm.CcOM 


Anytime ComMUNICATIONS 
New & Used Two-Way Radios 
Sales +« Service + Rentals 
800 & 900 MHz VHF and UHF 
Portables, Mobiles, Repeaters 


MOTOROLA 


(602) 949-4240 or (888) 988-TIME 
Fax (602) 675-0690 » www.anytimeradio.com 


professional consulting 
services 


Engineering For The Wireless World 


Wireless Communications Systems and Facilities 


Define Acquire Build Manage 
Design Zone Test Operate 


Ree Consultants, ines 


100: Woodbridge Center Drive, Suite:201 
Woodbridge, NJ 07095 
800-247-4796. 
email - info@recséom 
Offices Nutionwide & International 


Advertise 
in MRT 
Classifieds! 


Circle (93) on Fast Fact Card 


paging 
PAGING SERVICE PROVIDERS!! 


Add : system capacity to your network easily and inexpensively with 


the new Kantronics Paging Controller 2000, priced under $1,300. 


sory 
This rack mountable, multi-mode controller can be configured as a: 
aie” 


° -TNPP receive-only paging controller; 
es e Satellite-based simulcasting controller; 


* First-in-line POCSAG repeater; or 
« Down-stream POCSAG repeater. 


‘The Paging ' Controller 2000 supports 512, 1200, and 2400 numeric and 
alphanumeric POCSAG, multiple transmitters, and channel sharing. 


Kantronics Co., Inc. 
Phone: 785-842-7745 @ Fax: 785-842-2031 
Website: http: //www.kantronics.com 
E-Mail: sales@kantronics.com 


Circle (94) on Fast Fact Card 
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professional 
consulting 


services 


=a fj} 


Trust Your Radiofrequency 


Compliance\ 


To The Company With The 


Track Record | 


Managing site 
safety means 
more than just 
knowing about RF. 
RSI's programs 
are what your 
company needs 
to be prepared 
for all safety 
related issues! 


FCC/OSHA EME Safety 
OSHA Chemical/Battery 
Storage Procedures 
Fall Hazard Protection Procedures 
Hazard Recognition - Record Keeping 
OSHA Confined Space Procedure 


(OSHA says most tower sites have confined spaces) 


Radiofrequency Safety International Corporation 
1-888-830-5648 
1310 Main - Kiowa KS 67070 
fax 316-825-4324 


Learn more about Telecommunications 
Safety issues at our website: 


www.rfcomply.com 


Custom In-House Safety Programs 
RFR Train the Trainer 
Superior Survey Techniques® Seminars 
RF Supervisor Training Courses 
RF Emissions Inventory Database® 
General OSHA Safety Training 
Computer MPE Analysis 
Custom In-House Safety Videos 
“Get on Board” Programs for Major Companies 


Circle (95) on Fast Fact Card 


®B lake note; 


MKT Classifieds work! 
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paging 


ISO 9001 Quality 
Life time ously Ye 


We've gor 
the Pagerst 


priced numeric, alpha, and 


flex pagers 
Pager, Pro) 


The Poging tndusiry 


Bling PagerPro 
Solution * 


Circle (96) on Fast Fact Card 


PRECISION QUARTZ PAGER 


Invest your 
e Engineered for optimum performance in both Pocsag and Flex technology pagers! | "~~ 


MOTOROLA « NEC « UNIDEN - NIXXO + EVERON = INTEK hse) 
advertising 


Decades of Crystal Manufacturing - Full Quality Control | & Aging 
All Size Accounts Serviced » Large Quantity Specialists + Contract Pricing Available 
CODE ORIGINAL TT 
| LCDs + aneaxens + proanammens - BATTERIES 
4 Cradies with Set Up Assistance Eveready” & Ouracen* 
Rese BENCH TOOLS, OEM SERVICE 
G SPARTS * EQUIPMENTS ° MANUALS - PAGERS 
1 peor of puroane tes 
MOTOROLA * NEC * UNIDEN * PANASONIC * EVERON + GIZZMO 
NIXKO * MAXON * INTEK * SAMSUNG * PAGEROLA * SHINWA 


dollars 


where your 


prospects 


invest 
L DOMESTIC & INTERNATIONAL CELLULAR Pacman 
PRODUCTS STOCKED & READY TO SHIP! a. ObuCTs 
REFURBISH , LODs& , QUALITYCLA . LEATHER CASES 
KITS PARTS PLUG-INS 100s of styles 
L BATTERIES CHARGERS ANTENNAS HELLO DIRECT 
A NIMHINECDLHON * Single’ Twin'Travel ~ Full Line i HEADSETS 


MOTOROLA * NEC * UNIDEN * PANASONIC * SAMSUNG * SriNWA « ATAT = AUDIOVOX 
NOKIA * OKI * SONY * MOVATEL * PYYLJPS * QUALCOM > FUJITSU * GE * TOSHIBA 


A Page: ; si 
PageCorp 800-957-8700 =: 


Int'l Calls: 949-721-1621 ® Fax: 949-721-1030 
www. pagecorp.com « Euan: pci@ pagecorp.com 
ASK FOR OUR CURRENT PARTS AND PRICING HANDGOOK! 


Circle (97) on Fast Fact Card 


their time... 


ay 


OV 
CLASSIFIED 


computer software 


- The worst mistakes are the ones you can't see. 


Global Trunking Management 
& Billing Sotutions for... 


SmartNet ¢ SmartWorks ¢ SmartZone 
LTR #@ MPT 1327 


For more information, Z 
call (903) 561-6673 or G Cnesl 


www.GenesisWold.com “40re gerd elows bog 
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cee classificd 


computer software 


To Your RF Coverage 
and Site Management 
Problems... 
On your own PC! 


For either microwave links or area coverage, our 
Terrain Analysis Package (TAP)™ software helps 
you find system design solutions in-house. 


wa See details and download demo from our web site! 
SorrWricut, LLC 
¥ 1010 So, Jour S1, Suite 204 
Aurora, CO 60012-3150 USA 


Tev. (303) 344-5486 » Fax: (303) 344-2811 
www.softwright.com 
emai sales@softwnghLcom 


Circle (100) on Fast Fact Card 


** WIRELESS SOFTWARE ** 


Save time designing, optimizing 
and managing wireless Radio 
communication sites: 

- Intermodulation Interference Analysis 

- Transmitter Noise Analysis 

- Receiver Desense Analysis 

- Signal Level Analysis 

- Communications Site Design 

- Sile Management Database 

~ Equipment Maintenance and Inventory 

- Desktop Mapping and Data Products 


COMSITE 


CALL 800-845-0408 or 850-906-0748 
http://www.polaris.net/~douglas 


e Seamless rasterized topographic maps 
© International enhancements 

¢ Import of multiple terrain data formats 
¢ Biby-D advanced propagation model 

¢ Mapinfo file import 

¢ CDS matrix calculation method 


RFCAD provides high-resolution 
propagation results overlaid on seamless 
rasterized topographic maps. RFCAD has 
been designed to enable the most efficient 
and accurate planning, and analysis of RF 
sites, and systems. 


800-441-0034 
2] www.comm-data.com 
Communications Data Services 
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Service - Sales - SMR Billing 
Pager Billing - Accounting 
NOW AVAILABLE 
CRI - PRO 
YEAR 2000 COMPLIANT 
DOS * NOVELL * LANTASTIC * UNIX 


wiN/S6 SMOpUIM JO) pouBlsep uojedidde j1q-zE 


Radio Propagation Software for PC's / WINDOWS 
e LMR Predicted Area Coverage - Multi-Site Composite Coverage Maps 
¢ No Radial Generation Required - Real Time Propagation Study / Profiles 
e DXF/ BMP File Formats - Interface with AutoCAD, MapInfo 

e Multiple Propagation Models - Longley-Rice, Okumura, Field Strength 

e VHF - UHF/ Microwave Point-to-Point Path Profiles and Link Analysis 
e 30 Meter and 3 Second Terrain Data - Entire USA On Single CD-ROM 


Micropath® Corporation 
2023 Montane Drive East @ Golden, Colorado 80401-8099 
Tel: (303) 526-5454 @ Fax: (303) 333-4386 


e-mail: microinfo@micropath.com @ www.micropath.com 


We can provide complete solutions 
including software, hardware, and 
training. 


205-987-1523/205-987-1709 FAX 


Circle (101) on Fast Fact Card 


Shop from the comfort of 
your own keyboard at 
www.internettelephony.com 


KC FCC Licensing{ FAA 
| ; ._ and FORMS) 
—_~ | Price Quotes —— 


Ayltl PRIMEDIA 


Intertec 
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repair services 


Better RUN to get your ad 
in next month’s MRT! 


Programming - Same-Day Turnaround on Most Makes and Models 
We Service Most Makes & Models + Fast Turnaround + 15% Discount on Service Parts 


(=| GENERAL 


COMMUNICATIONS 


DISTRIBUTORS OF MOBILE COMMUNICATIONS EQUIPMENT 


800-356-3200 +» www.gencomm.com 
5157 Anton Drive * Madison, WI 53719 * 608 271-4848 * Fax 608 274-2080 


Mobile 
Communications 


m=? 


Call 800-347-9375 today! 


Circle (102) on Fast Fact Card 


Two Way/Paging Test Instruments 


Sales of New and Used 


Get Your Test Equipment Needs 
From Service Professionals 


Triton 
Electronics, Inc. 


SERVICE MONITOR 
REPAIR & CALIBRATION 
Exclusive monitor repair since 1973 
NIST TRACEABLE 
Cushman, IFR, Motorola, Marconi 
Also, Voice Logging Recorders 


We Take Trade-ins and Buy Used Monitors 
NS Electronics Service, Inc. 


Repair and Calibration 3610 Dekalb Technology Pkwy. oy 43 Lincoln Ave.. Unit 
of Communication Suite 110/114 es R se ob adows, IL eebee cord 
Service Monitors Atlanta, GA 30340 g Me 


(847) 934-6426 Fax: (847) 934-7195 


Telephone: 770-451-3264 
* Visit our Website: http://www.tritonelec.com * 


Fax: 770-458-8785 


www.nselectronics.com 


MOTORLA PORTABLE REPAIR 

e CONVENTIONAL, PRIVACY PLUS 
& SMARTNET TRUNKING 

¢ Quick turn around, factory trained 
and FCC licensed technicians. 

¢ $90.00 Flat Rate Repair, Plus Parts 
METRO COMMUNICATIONS LLC 

816 W. Baxter Ave, Knoxville, TN 37921 

423-546-0311 © 423-546-8666 (fax 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 
Quauity Service on MicRopROCESSOR-BASED 
Mosites, PortaBLes AND ControL Heaps, 


SuRFACE MOUNT REPAIR. Most REPAIRS $70 PLUS PARTS. 
FREE ESTIMATES. 


Warranty Service Available On: 
Ericsson/G.E. * Kenwood 


585 Factory Shoals Ad. 
Austell, Ga. 30168 


MOTOROLA , 


DON’T 
DELAY! 
Get your ad 
in the next 

available 

issue! 


$40.00 FLAT RATE 
PLUS PARTS & SHIPPING/HANDLING 
PLECTRON & INSTALERT MONITORS 


TWO-WAY REPAIRS ALL MAKES & MODELS 
MOTOROLA MINITOR I PAGERS 


770-948-9566 


IT IS POSSIBLE!!! 


...to receive quick, quality, service at affordable rates. 


$49 


ERICSSON © | fe. 


PORTABLE & MOBILE REPAIR 


* Quick Turn Around - Free Return Shipping 
* Factory Trained & FCC Licensed Techs 


800°567°5636 


11420 NW 45th Place + Sunrise, FL 33323 


22 Years in Business 
Two Way Portable & Mobile 
Factory Trained & FCC Licensed 
Technicians 
2 Way $45 Flat Rate plus Parts 
718} 446-1717 


( 
1208 Bay Street, S.1. NY 10305 


We repair: 
* Transmitter Amplifiers. 
* Tower top Amplifiers. (most makes & models) 
+ Filters. duplexers & combiners re-tuning. 
* Special custom projects & equipment modifications. 
ADVANCED COMMUNICATIONS 
& ELECTRONICS INC. 
1036 Woodhaven Drive (804) 610-5473 
Lynchburg, mY 24502-3757 Fax/Phone: (804) 237-4762 
E-Mail; advcomm @woridnetattnet 


Regency, Relm, Maxon 
Professional Two-Way Radio Repair 


UHF, VHF. 800 mobiles & portables. PAs 
Reasonable rates, quick turn-around 
TA RADIO COMMUNICATIONS 


700 S. John Rhodes Blvd, #C1, W. Melbourne. FL 32904 


Ph: 407-725-4824 Fax: 407-984-9484 
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| WINELAND, NJ 0K360 


$40,00/MR, PLUS PARTS & SHIPPING/HANDLING 


PAST TURNAROUND, FCC LICENSED TECHNICIAN 
VINA » MASTERCARD - COD 
CENTURION COMMUNICATIONS, INC. 
492 N. DELSEA DR. PH: (609) 794-8000 
FAX: (64) 794-8989 


dre WW W.CENTUIONC OMIM. COME 


$25.00 FLAT RATE 
Pius Parts & Snipping 
On the following models: L 
XLH-250 RH-250 
RH-256 WH-2516 
WH-2510 RFH-252 
UC-102 UC-202 
TRH-202 REGENCY/WILSON 
“OTHER MODELS—S30/HR Plus Parts & Shipping 
,, -« MULTICOM ==. Fast TURNAROUND 
preset eso A * FACTORY TRAINED 
800-480-7436 * VISA - MASTERCARD - COD 


405-793-7356 


meee classificd 


tower space tower 


services 
HIGHPOINT TOWER TECHNOLOGY ING 


We’ve made your highest expectations our goal for over 30 years! 


Do You comply? 


All sites must be in complance with the new 
Federal RF Exposure Guidelines 


You need the 
recognized leader 
AGE GENT in radio 


CHALLENGE US 


VICE PER YOU ON SIRE, ON UPTIME 


¢ Turn-Key Solutions DIMSILTIUG ERPEES, iC frequency and 
(14 Specialized Assignments electromagnetic 
HIGH ONT o Owners/Operators Cleurty the best choice fer all your emvirommentiy menda= exposure 


evaluations 


TOWER TECHNOLOGY INC, if you need Florida or Metro New York , You're in our backyard! 


Providing complete training and 
regulatory assistance in the area of 
environmental and 
safety compliance 


Argent Consulting Services, Inc. 
119539 Katy Freeway, Suite 590 
Houston, Texas 77079 
1-B00-634-3947 «¢ Fax 1-800-311-1278 
See our website for the latest RF updates 
www, argentinc.cam 


Don’t leave yourself exposed!™ 


Phone (813) 854-1518 Fax (813) 855-1969 
World Wide Web: http://highpoint-inc.com — E-Mail HIGHPOINT@IBM.NET 


Circle (103) on Fast Fact Card 


Use Antenna Sites?? Thousands of good sites 


compressed into one, 
Youneed the SITE FINDER! ERIN acetc 
Slash your time, effort and cost to find sites volume CONTAINING: 
* Antenna Space For Lease 
* Qualify the Site with State. 
City, Lat, Lon and height data 


* Site Contacts (name & 
telephone). 


National List of 


Antenna Sites 
Give yoursell the 
SITE FINDER advantage! 


ORDER TODAY! 


= Simple, easy-to-use Index 
lo sites. 


* Plus online access to 
thousands of other sites. 


CHECK THE FACTS THEN 
CALL THE BEST! REsco TOWER 
COMPAN Y 


Environmentally controlled 
\ equipment enclosures, back-up power. 
RF engineered sites. Secure 
Premiere sites in Metro Chicago Area—choice of 
Federal State, Govt. & all Class A Systems. 
STAN STANN 


106 MURPHY LAKE ROAD 
PARK RIDGE, IL 60068 (847) 823-7713 


Sites available 
GA and SC 


| We build to suit. 


Fishing for new 
customers? 


Try MRT 
Classifieds! 


, Call Miles McSweeney 
ARIZONA’S PREMIER 
TOWER FACILITIES 912-233-9354 


Contact Rick or Charlie Bonifasi 


ANTENNA SITES, INC. 
800-346-7224 accessories 


eo leelenienienienianientanteniontetenienteniontententes | 
METRO PHILLY & METRO NYC For MINI HANDS-FREE SYSTEM i 
Nassau Tower Holdings wat —— i 
has tower space available in NJ advertising as f i 
Sussex, Warren, Monmouth, information, Spriniaac ay 
Ocean and Mercer Counties. ster on I 
Downtown Princeton NOW AVAILABLE! 1 Pitas Sf ] 
‘Call Tony Gervasi at 609-924-1515, ext. 213 l in cnc — ££ | 
I “poom” * microphone is "ae noises. Also “ ] 
. \ positioned close to the user's; pee ior? ) \ pinanemce | 
mouth to transmit tne clear- ob way cachios. Me HI i 
Want more » information I ps Squad i ae out: ge is cellular —— available for as tow as l 
side noise interlerence phones 
I Part No. HP-406 Part No. HP40 $2 7 50 l 
I Fits Moterola, Startac and Elite phones, 2.5 mm miniplugs _ | 
Use the Fast Fact: Card. Be 347-9375 | @MACCELE ELECTRONICS, INC. (562) 809-5090 FAX (562) 009-1248 | 


October 1998 MOBILE RADIO TECHNOLOGY 83 


OEE 


Page 
Company Number 
Advanced Charger Technology... 7 
Advanced Receiver Research........ 65 
AEA, div. of Tempo Research........ 62 
Anritsu Company .....0. cee D 
Anritsu Company ........cccceeceseceeeee 31 
PUTO ON iss cxs sccerevsianrstinseceecesaveneneeeucetse 73 
The Antenna Specialists Co. .......... 36 
AGtON GOD ic. cecweaaingiaits 11 
AMOS: NAGE ciiscicinsmicinaneuieimees 68 
Barnett Electronics Inc. 0... 73 
Battery Products... ccc 46 
BatteryPRO Systems, Inc. 0.668 42 
BEE Electronics Inc. .........ccceeceee 12 
Berkeley Varitronics .....0..... cee 51 
Bird Electronic Corp. .......:.c0:ccce 61 
Citel America, Inc. ...........cccceesesees 54 
David? Clark: G0) IRGi sc ccisiciscccisresoses 57 
CMC "9B asscieeiss tines 
CommScope, Inc 
Communications Specialists ......... BC 
Communications Data Services ....... 81 
Computer Resources Inc. .............. 81 
Connect Systems Inc 
Control Signal Corp... 46 
Corporation Ten International......... 20 
CPI Communications Inc. ............... 44 
CHYBITONNIOS: ICs mccccceeecosstasmsianes 80 
CT) Products ING vssissecscsscsscaspecessivs 71 
Daniels Electronics. ..........ccccccses 67 
Dapa Communications, Inc. ............ § 
Dataradio Corp. ....ccccccccccssereeereee 63 
Doppler Systems, INC... ccc ceee 66 


El Paso Communication Systems .... 72 
General Communications ............... 82 
The Genesis Group...........:..c000- 80 
Glentech 

Ota Carb ccsatembreten 14-15 
PAOEIS! PRE ssssczssiseviansvanizevervivervstevacaies 41 
TASTY: FRAORS: cscccscsicssexsncezestttcayeosassenes 51 
Highpoint Tower Technology ......... 83 
Holzberg Communications, Inc. ..... 74 
PAOBUBE “UG ciscscciteicespensavcitescecnerans IBC 
Hutton Communications .. ier 
NOOO ATCA inc cust cceccsiuitiauncemincicars 19 
IDA): Corpor etlon sg :c.ccaseccassccsssssesenvas 44 
(NBBEO: ANG cccccacamenmes ceande 49 
Intrafamily Communications ........... 83 
IWGE MOG) zc srueisiaices Cecavanauiatesaanovey 43 
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Fast Fact Advertiser 


Number Hotline 
Visccinnet, 770-582-0001 
=|? Pear 860-485-0310 
BS iiss 760-598-8900 
|: 800-ANRITSU 
25 siiseins 800-ANRITSU 
2 eee 800-323-3757 
RO issinss 440-349-8400 
i |) 714-458-7277 
62 sisisii 803-892-2181 
Behe! 800-423-3858 
ene 414-367-2411 
ck Pe 800-661-9401 
Piesnasvs 800-336-3115 
AD sccaived 908-548-3737 
Lo SR 440-248-1200 
SO cccices 305-621-0022 
AG sciex: 508-751-5800 

Seadiseagvs 303-576-9475 
ee 704-323-4819 
Biiaeears 800-854-0547 
OB rsnacen 800-441-0034 
FOL ez 205-987-1523 
(4: eer 800-545-1349 
SG sic: 800-521-2203 
Aherrases 410-821-0008 
2 ae 972-437-5320 
OB scaces 954-491-9501 
F {eee 513-595-5900 
GA scsacerss 604-382-8268 
Bisccvaevs 716-373-7228 
jo (: Nee 770-392-0002 
BO cvesiase 602-488-9755 
AB nian 520-204-2597 
((- ee 915-533-5119 
102 cic 800-356-3200 
96 sccy 903-561-6673 
7G ices 847-891-2584 


13 8004HARRIS, x4000 
63 8004HARRIS, x3518 


Musas 800-877-7979 
103...... 813-854-1518 
85 sitsinss 973-389-9600 
SD sisincrs 800-949-9490 
x Roar 800-442-3811 
TG ssayeege 206-450-6041 
BS sckacsivs 701-280-1122 
Sorin 732-321-5575 
104... 732-462-5964 
waste een 800-288-8606 
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Page 
Company Number 
DoE: cniccormnnnnmanwaininnts 58 
PATONG Es iicpeisscesesrcrsconcsnscvsasevpneens 


Klein Electronics .... 


Larsen Electronics .............cceeeenees 

Marketronics Corp. ......ccccccceeee 32 
McManus Communications ............ 75 
Mechem Electronics ..........0....00004 75 
Mictonath: CoMst cc cdcnacthd 81 
Motorola Test Equipment................ 13 
Narda/L3 Communications ............. 17 
New Hampshire Communications ... 79 
Omniecron Electronics ............cc 64 
Optoelectronics Inc. ........ ue IFC 
PageCo International ...........0.0.. 80 
PageCorp Industries .............c:c0 80 


Paging & Wireless Service Center .... 75 
Polaris Industries ..............cccceees 
Polyphaser Corp.... 


PCG: WAGUSTHOR en ssassecrsecosennrsexes 
Pyramid Communications ............... 78 
Radio Express, INC. 0... cece 74 
RadioSoft «0.0... 


RCW Distributing 


FRR UR seth iiconenesserosnee 38 
FRO, ANNES ssissiccceecseintovecsivececeins 64 
RS ls rei 80 
Samlex America Inc. ...0.....cccceeee 18 
cee Ga] | eee emer Terence eer g rer 54 
Sharp Communication .............0060 72 
Shinwa Communications of America .. 60 
Shure Brothers Inc. .........cccseeeee 33 
SMarTUNK ecsssaseiawernnce 39 
SHOT VV EI GHE ac enossesesevsnssnssviaunsasscsepsntinaé 81 
SONK  scececn cesses 59 
Be a ee 50 
Telewave: Intssicesccnamnaen 25 
TNURGON BAGG nr sniessnssrepqourevnics 56 
Transcrypt International Ltd. ............ 1 
Trident Micro Systems .............000 26 
Trylon Manufacturing Co Ltd.......... 59 
TX RX Systems INC. ......cccccceceeeeeeee 3 
Vega, A Mark IV Company ............. 10 
VERTEX/YAESU USA .......... 

Vocom Products Co. LLC 

WETEC Electronics ..0........0.ccccccce 
W & W Associates -...0..0.0.cccccceeee 
ZOO (Nei scccssccncaccenunaramsseweeneniay 21 
MOON: UNGwcincsiantiesciceeaaees 56 


Fast Fact Advertiser 
Number Hotline 
= arcrree 916-677-3210 
i 785-842-7745 
BO espscces 760-631-2811 
<a 800-426-1656 
26 ........ 800-845-1230 
oe 870-763-6250 
BF ecccsess 540-891-0569 
Bititc 303-526-5454 
V2 cassie 800-505-TEST 
bE laren 516-231-1700 
B2 ccs: 603-668-3004 
BT csasents 860-928-0377 
| Lee 800-327-5912 
eee 954-491-9501 
OF crassa 800-957-8700 
88 ........ 561-683-0022 
Be ciscs 404-872-0722 
BA ais 800-325-7170 
| a 405-350-1600 
94 inane 714-901-5462 
: 800-545-7748 
pi Barone 904-426-2521 
Le 732-404-2400 
yA! Renee 800-726-9015 
) 800-USA-1USA 
58 ..... 800-USA-1USA 
——— 316-825-4600 
Sse 604-525-3836 
rats, 510-781-5432 
TD vtesiees 800-548-2484 
Bertie 800-627-4722 
27 ..... 800-25-SHURE 
G23 2 510-887-1950 
1005 56:55 303-344-5486 
Sees 760-752-1011 
| oe 510-656-5600 
BO sca 650-968-4400 
ae 703-242-0122 
4 issieaszs 800-894-2609 
) 800-798-7881 
BD i icuve 519-669-5421 
Shiites 716-549-4700 
D icsccatpvnse 626-442-0782 
28 casts 310-404-2700 
53 .... 800-USA-MADE 
OO cceixs 901-286-6275 
Be eecuuty 800-221-0732 
TB scascoxs 425-820-6363 
GS cet 425-820-6363 


VHF 

LMG 150-3 
UHF 

LMG 450-5 


MOBILE ANTENNAS 
25-960 Miz 


Down in Texas 
we know what 
mobile 
communication 
is all about... 


VHF 

LMB 150-3 
UHF 
LMB 450-5 


NMO Mount 


Magnetic Mount poune ses. 


fie | CHMA — 3/8" 
Trunk-lip Mount 


VHF © UHF 
800/900 MHz 
Low Band 


Cellular ® Paging 
Mobile Dispatch ® Gs 


|] 


VHF 
RUT 150-3 


| UHF 
RUT 450-5 


...and 
HUSTLER 


- oe 
has the right ——_ |—_—_— : 
mobile antenna | Fea 450-5 One Newtronics Place 


Mineral Wells, Texas 76067 
(940) 325-1386 Fax (940) 328-1409 
E-mail: hustler @txol.com 
TOLL FREE ORDER LINE 
(800) 949-9490 
Dealer Inquiries Welcome 
Circle No. 30 on Card. 


for your project 
eal ha e: 4.) 
anywhere in the 
world. 


rtit) 


G O Aeesense? . 
¥ 
xx 

x 


. 
srg nny 


Littiik 
tb oy Ra = 


TS-640S $57.95 
DIP Switch Programmable CTCSS Encoder-Oecoder 
includes 64 tones from 33.0 to 254.1 Hz 
1.25" x 2.0" x .30° 


TS-64 $54.95 
Sub-miniature Programmable CTCSS Encoder-Decoder 
Includes 64 tones from 33.0 to 254.1 Hz 
78° x 1,70" x .25 


Microminiature DIP Switch Programmable CTCSS Encoder 
Includes 64 tones from 33.0 to 254.1 Hz. 
-667 x 1.08" x .21 


ID-8 $69.95 
Automatic Morse Station Identifier. Meets all FCC 
ID Requirements. Fully tield programmable 
with included keypad. 1.85" x 1.12° x .35 


TP-3200 $279.95 
Full Featured Shared Repeater Tone Panel wilh ALL 157 
CTCSS/DCS codes. !n Desktop or Rack Mount versions 


ANI-1/$39.95 ANI-2/$299.95 
Aulomatic Number Identification System 
ANI-1 Encoder - 1.13" x .66" x .22” 
ANI-2 Station Decoder - 5.4" x §.8° x 1.47 


PE-2P $54.95 
Two-Tone Sequential Encoder. Sub-assembly mounts 
inside radio or other enclosure. Multiple call capability 
1,257 x 2.0" x4 


S$D-1000 $59.95 
Two-Tone Sequential Decoder. Programmable unit 
provides swilched outputs from Two-Tone paging calls 
1.25° x2.0" x .4° 


$224.95 
Desktop Paging Encoder. Two-Tone Sequential. 
other formats available. 7.5" x 7.8" x 2.77 


aeeuy 


FILTERS 
Call us tor the lowest cost, 12.5kHz channel spacing, 
exact replacement, crystal and ceramic IF tillers lor 

Part 90 Refarming. 


DCS-23 
Digital Coded Squelch Encoter-Decoder. Programmable 
lo all 106 DCS codes, 1.36" x 1.18" x 25" 


$129.90 
Multi-Purpose CTCSS/Burst Tone Encoder w/LED Display 
Great for the Benchtop. 5.25” x 3.3" x 1.7" 


e Same reliable and cost effective products you have known and trusted for 30 years! 
© Full FIVE YEAR WARRANTY on all products © “INFO FAX” with 24 hour information 
e Same day shipping on most orders © Toll free 800 numbers tor both voice and FAX 


COMMUNICATIONS SPECIALISTS, INC. 
My 426 WEST TAFT AVENUE * ORANGE, CA 92865-4296 
| | (714) 998-3021 * FAX (714) 974-3420 


Circle (3) on Fast Fact Card 
: | 
Outside USA or Canada Hacercsclonal, SO, 17st: fuerus, Ser; 719985, SOR MEN oriene [S56, STAN «peo an 
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